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INTRODUCTION 


This report deals with the ground-water conditions of a 
township in the province of Ontario investigated by the Geological 
Survey of Canadae It is one of o series of ground-water reports 
on individual townships of Ontario. 

All available information pertaining to the water wells 
in the area was recorded and water samples were taken for analysibe 
The elevation of the surface of the water in most of the wells was 
measured. As the ground-water conditions are directly related to 
the geology, the surface depssits were also studied and mapped, 

Thanks are here extended to the farmers and te the residents 
of communities throughout the area for their ca-eperation and willing- 
ness to supply information regarding their wells. Valuable assistance 
was also given by well drillers and municipal waterworks authorities 
in the area, 

Publication ef Results 

The essential information pertaining to ground-water 
conditiens is being issued in reports covering each township 
investigated in the province of Ontario. These reports, as published, 
will be supplied directly to the proper municipal and township 
authorities. In addition, pertinent data on wells investigated in 
each township will be kept on file at Ottawa. The well record 
compilation sheets will not ordinarily accompany the reports, as, 
for most areas, they are too numerouse However, persons interested 
in individual wells may receive the information upon application 
to the Chief Geologist, Geological Survey of Canada, Ottawa. For 
this information the request should specify lot, concession, owner's 
neme, and approximate location of the well -- at house, at barn, in 
pasture, etce 

With each report is a map consisting of two figures. 


Figure 1 shows the surface deposits that will be encountered in the 
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area, and Figure 2 shows the positions of all wells for which records 


are available, together with the class of the well at each location, 
GLOSSARY OF TERMS USED 


Alluvium. Recent deposits of clay, silt, sand, gravel, 
and other material deposited in lake beds and in flood-plains of 
modern streams. 

Aquifer, A porous bed, lens, pocket, or deposit of 
material that transmits water in sufficient quantity to satisfy 
pumping wells, flowing artesian wells, and springs. 

Bedrock, Bedrock, as here used, refers to the consolidated 
deposits underlying the glacial drift. South of a line aren between 
Midland, on Georgian Bay, and Kingston, the bedrock consists mainly 
of sedimentary rocks such as limestone, shale, slate, and sandstone; 
north of that line the bedrock consists chiefly of hard, crystalline, 
granitic rocks. 

Contour, A line drawn on a map that passes through points 
that have the same elevation above mean sea-level. 

Continental Ice-shect, The great, broad ice-sheet that 
covered most of the surface of Canada many thousands of years agoe 

Escarpment, A cliff or relatively steep slope separating 
two level or gently sloping areas, 

Effluent Stream, A stream that receives water from a 
zone of saturation, 

Flood-plain, A flat part in a river valley ordinarily 
above water, but covered with water when the river is in flood. 

Glacial Drift. A general term that includes all the loose, 
unconsolidated materials that were deposited by the continental ice= 
shoet, or by waters associated with it. It includes till, deposits 


of stratified drift, and scattered boulders and rock fragments. 
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Several forms in which glacial drift occurs aro as follows: 

(1) End Moraine (Terminel Moraine), A mere or less 
discontinuous ridge or serios of ridges consisting of glacial drift 
that was laid down by the ice at the margin of o moving iceeshovt, 
The surface is characterized by irregular hills and undrainod basins, 

(2) Ground Moraine, A wi@oly distributod moraine 
consisting ef glacial drift deposited beneath an ice=shoct, The 
predominant material is till, which is clay containing stones, Tho 
topography may vary from flat to gently rolling. 

(3) Kame Moraine, Asswrted deposits of sandy and gravelly 
stratificd drift laid down at or close to the ico margin. Tho 
topography is similar to that of on end moraine, Kame terraces are 
elongated deposits of this type laid dowm on the slopes of broad, 
flat-bottomed valleys, 

(4) Drumlin. A smooth oval hill that has its long axis 
parallel with the direction of ice movement at that placé, It is 
composed mainly of till. 

(5) Esker, An irregular-crosted ridge or series of 
discontinuous ridges of stratified drift deposited by a glacial strvcam 
that flowed beneath the continental ice-sheet or in deep crevasses 
within it. It is composed mainly of sand and gravel, 

(6) Glacio-fluvial Deposits, Silt, sand, and gravel 
outwash deposited by streams resulting from the melting of the ice- 
sheste 

(7) Glacio-lacustrine Deposits. Clay, silt, and sand 
deposited in glacial lakes during the retroat of the ice-sheet, The 
clay deposits are commonly very distinctly stratified in layers a 
fraction of an inch to one or more feet in thickness; each layer 
is believed to represent deposition during one summer season and one 


winter season. 
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(8) Kame. An isolated mound or conical hill composed 
of stratified sand and gravel deposited in a crack or crevasse 
within the ice or in a depression along the ice front, 

(9) Marine Deposits. Deposits laid dowm in the sea 
during the submergence that followed the withdrawal of the last 
iceesheet. They consist chiefly of clay, silt, and sand, and have 
emerged beaches of sand and gravel associated with them, 

(10) Shoreline, A discontinuous escarpment that indicates 
the former margin of a glacial lake or sea. It is accompanied by 
scattered deposits of sand and gravel located on former beaches and 
barse 

Ground water, Sub-surface water in the zone of saturation 
below the water-table. 

Hydrostatic Pressure. The pressure thet causes water in 
a well to rise above the point at which it was first encountered, 

Influent Stream, 4 stream that feeds water into a zone 
of saturation. 

Impervious or Impermeable, Beds such as fine clays or 
shale are considered to be impervious or impermeable when they do not 
permit the perceptible passage or movement of ground water. 

Pervious or Permeable. Beds are pervious or permeable 
when they permit the perceptible passage or movement of ground water, 
as, for example, porous sand, gravel, and sandstone, 

Porosity. The porosity of a rock is its property of 
containing interstices or voids. 

Pre-glacial Land Surface, The surface of the land as it 
existed before the ice-sheet covered it with drift, 

Recent Deposits. Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 


continental ice-sheet; for example, alluvium in stream valleyse 
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Unconsolidauted Doposits, The mantlo or covering of loosc, 
uncementcd material overlying the bedrock. It consists of Glacial 
or Recont deposits of boulders, gravol, sand, silt, and claye 

Water-table, The upper limit of the part of the ground 
saturated with water, his may be near tho surface or many feet 
below ite Water may be rotained above the main water-table by a 
genc of impervious matcrinls; such water is said to be perched and its 
upper limit to be a porched water-table, 

Wells, Holes sunk into the ground so as to obtain a 
supply of watcor,. Whon no watcr is obtained they are referred to as 
dry holes, Wclls yielding water are divided into four classes: 

(1) Flowing Artesian Wolls, Wells in which the water is 
under sufficient hydrostatic pressure to flow cbove tho surface of 
the ground at the well. 

(2) Non-flowing Artesian Wells, Wells in which the water 
4s undor hydrostatic pressure sufficient to raise it above the level 
of the oquifor, but not above tho level of the ground at the well, 

(3) Non-artesian Wells, Wells in which the water does 
not rise above the watcr-table or the aquifer. 

(4) Intermittent Non-artesian Wells, Wells that are 
gonerally dry for « part of each year, 

Zone of Saturation, The part of the ground, below a 


watere-table that is saturated with water. 
GENFRAL DISCUSSION OF GROUND WATER 


Almost all the watesr recovered from beneath the earth'ts 
surface for both domestic and industrial uses is meteoric water, that 
is, water derived from the atmosphere. lost of this water reaches 
the surfaco as rain or snow. Part of it is carried off by streams; 


part ovaporatce either directly from the surfaco: and from the upper 
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mantle of the soil or indircctly through transpiration of plants; the 
remainder infiltrates into tho ground to be added to the ground-wator 
supplios,. 

The proportion of the total precipitation thant infiltrates 
from the surface into the zone of saturation will depend upon the 
surface topography and the type of soil or surface rock. More water 
will be absorbed in sandy or gravelly areas, for example, than in 
these covered with clay, Surface run-off will be greater in hilly 
areas thon in those that ore relatively flet, In sandy regions where 
relief is great, the first precipitation is absorbed and run-off 
only commences after continuous heavy rains, Light rains falling 
upon the surface of the earth during the growing season may be wholly 
absorbed by growing plants, The quantity of moisture lost through 
direct evaporation depends largely upon temperature, wind, and 
humidity, Ground water in areas overlain by pervious material may 
be recharged by influent streams carrying rumeoff from areas overlain 
by relatively impervious material, 

Because of the large consumption of ground water in 
settled areas, it may seem surprising that precipitation can furnish 
and adequate supply. lowever, when it is borne in mind that a layer 
of water 1 inch deep over an area of 1 square mile amounts to 
approximately 14,520,000 imperial gallons, and that the annual 
precipitation in this region, for example, is about 30 inches, it 
will be seon that each year some 435,600,000 imperial gallons of 
water falls on each square mile, Although it would be impossible 
to determine the onnual recharge“of the ground-water supply of the 
area, if it were assumed that only 10 per cent of the total 
precipitation, namely 43,560,000 gellons, is contributed to the 
zone of saturation, it will be seen that the annual recharge for 


the entire area would be a very large volume, The onnual consumption 
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of watcr in oll areas investigated is not known, but an estimate for 
some rostricted areas, basod on per capita consumption, shows it to 
be only about one-tenth of the cnnual recharge as cstimetcd above. 

In most regions of the world where precipitation is 
effective there is an undorground horizon known as the groundwater 
level or water-teble, which is the upper surfaco of the zone of 
saturation. The water-table commonly is a subdued ruplica of the 
surfaco topography. The weter that enters from the surface into 
the unconsolidated deposits end rocks of the earth is drawn down by 
gravity to where it reaches the zone of saturation or comes in 
contact with a relatively impcrvious loyer. Such a layer may stop 
further downward porcolation, resulting in perched water and creating 
& porched water-taublo. If a water-table is at or newr tho surface, 
there will be a lnke or swamp; if it is cut by a valley, there will 
be a stream in thc valley. The terms influent und effluent are used 
with roference to streams and their rclation to the water-table. An 
influent stream flows above the wator-table and feeds water into the 
zone of saturation; an effluent stream flows at or below the water- 
table and receives water from the zone of saturations An effluent 
stream may become influent and eventually dry up if the water-table is 
lowercd sufficiently. The ground water in the zone of saturation is 
almost constantly on the move percolating towards some point of 
discharge, which may be & spring or a pumping well. 

All rocks and soils are to some degree porous, that is, the 
individual grains or particles of which they are composed are partly 
surrounded by minute interstices or open spaces that form the 
receptacles and conduits of ground weter. In most rocks and soils 
the interstices are connected and large cnough for the water to move 
from one opening to enother, In some rocks or soils, however, they 


are largely isolated or too small to allow movement of watcr. The 
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porosity of ao material varics diroctly with thy size and number of 
its intcrstices, which in turn depend chiefly upon the size, shapo, 
arrangement, and degroc of assortment of the constituent particles, 
Horizons within the earth's crust of fine-grained rock such as 
shale, limestone or dolomite, or unconsolicated clay or silt, may 
have such small interstices that the contained water will not flow 
roacily and wells penetrating them may dorive little or no water from 
theme Such horizons sre considered imporvious. Beds of more 
coarscegrained materials such as sand, gravel, or sandstone have 
greater porosity and readily yicld thoir waters to wells. They aro 
called water-bearing beds or aquifers, A clean water-bearing gravol 
is ono of tho bost sources of water, This is true whethor the water 
is derived from the zone of saturation: or from a bed of gravel 
confined above, between, or below beds of less pervious material. 

Consolidated rocks usually considered to be impervious may 
sometimes produce water in relatively good supply from openings 
within them of primary or secondary origin. Thoso of primary origin, 
original interstices, were created when the rocks came into existence 
as a result of the processes by which they were formed; c.g, bedding 
planes, and intergranular spaces, ‘Secondary intorstices comprise 
joints ond other fracture oponings, solution openings, and openings 
produccd by several processes of minor importance, such as the work 
of plants and animals, mechanical erosion, and recrystellization; all 
of these involve movement of a type thet acted after the consolidation 
of the rock. The most important interstices with respect to water 
supplies are the original intersticos, next to them are the fracturo 
and solution openings, 

The most common wells and those that in drift-covered areas 
yicld the largest aggregate supply of ground water are water-table 


wells, These are wells that derive thoir water from the zone of 
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saturation. Many shallow wells bocome dry during the lato summer 
and wintor, or during periods of extreme drought. In most cases 
this is due to tho lowcring of the wator-table bela the bottam of 
tho woll. Tho grouping together of « number of water-table wells 
within a limitod arcea will also lower the yicld of any one of the 
wells, This is especially truc of watcreproducing formations of low 
permoability. Whon a well penctrates an aquifer confined by 
impervious beds, water will bo forced upward by hydrostatic pressure 
exerted at the point whore the well onters the oquifer, If the 
hydrostatic.pressure is great enough to force the water to or 

above the surfacu, a flowing well is formed, 

Springs are formed whore the water-table, or some watecr- 
bearing aquifer, outcrops at the surface of the ground, The water 
cmerging from water-table springs is free-running whtor flowing 
down the gradient of the water-table. In many cascs these springs 
occur as slow seeps along the stecpor slopes of stream valleys. A 
large number in one arca could maintain « swamp. A group of 
permanent springs occurring in one area could provide sufficient 


wator to maintain oa lake or form the source of a stream, 
GENERAL DISCUSSION OF GROUND=<WATER ANALYSIS 


The mineral oomtent of ground weter is of intorest to many 
besides those industries seeking water of specific quality, Both the 
kind ond quantity of mineral matter dissolved in natural water depend 
upon the texture and chemical composition of the rocks with which the 
water has been in contact. Pollution is caused by contact with 
organic matter or its decomposition products, Anelyses of well waters 
for mineral content are made by the Mines Branch, Department of Mines 
anc Technical Surveys, Ottawa, 

In any given areca, an attempt is made to secure samples of 


water ropresentative of all major aquifers. The quantities of the 
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various constituents for which tcsts aro made are given as "parts 
por million", which refers to the proportion by woight of oach 
constituent in 1,000,000 parts of water. 

The following mincral constituents are those commonly 
found in natural waters in quantities sufficicnt to have a 
practical offoct on the value of the waters for ordinary uses; 

Silica (Si0, ) may be derived from tho solution of almost 
any rock-forming silicate, although its chief source is tho feldspars. 
It is commonly dotermined in the analysis of water for use in stcam 
boflers, as silica is classed as an objectionable encrustant. 

Calcium (Ca), The chief source of calcium dissolved in 
ground water is the meinen of limestone, gypsum, and dolomite. The 
common compounds of calcium are calcium carbonate (Caco, ) and calcium 
sulphate (CaS0,), neither of which has injurious offects upon the 
consumer, but both of which couse hardness and, the former, boiler 
scoloe 

ean (Mg), The chief source of magnesium in ground 
watcr is dolomite, a carbonate of calcium and magnesium, The sulphate 
of magnesiun (MgSO, ) combines with water to form Epsomesalts (MgS04.7H20), 
and renders the water unwholesome if present in large amounts. 

Sodium (Na) is found in cll natural waters in verious 
combinctions, though its salts constitute only a small. part of the 
total dissolved mineral matter in most waters in humid regions. Sodium 
salts may be present as a result of pollution by sewago, or of 
contamination by soa water either directly or by that enclosed in 
sedimonts of marine origin. Moderate quantities of these salts have 
little effect upon the suitability of a water for ordinary uses, but 
water containing sodium in cxcess of about 100 parts per million mst 
be used with care in steam boilers to prevent foaming. Waters 
containing large quantities of sodium salts are injurious to crops 


and are, thereforc, unfit for irrigation. The quantity of sodium salts 


ond a ‘cau ‘wae 


a ; : ie 
Fs AG 7 protean ‘to so tag Og pil hy 
a oa nbs. r 
‘Sono Oabm om a hroydivnuoo Lorvacibi r a 
| i aay: Ae - - ;* : q a 
vee ied dnoter tive sutihidmeup at anos t = ak Aoi 7 mi a 
ree. “he Fete et = bor i Cy. 
i frosts sod srodaw oft 2 ova of Ho a 7 cid 
\yigal ee i 
b as goteulos one mes, duvtaed od yr (088) ) un , 
ver: A wd wt vomen rodato ath sguetetn sotvonita gadwoesoos a Lin 
Riets ni oa ae rodow te ping hina, anit eet auiiteretet ene ou hig et i 
(vipa : Bis “ei 
CF tose iotness tokio aa 8 ca a oolttts ee aonotdod 
ak menterGkb | wrotne “ey bette ‘oitits oat v9 (89) colts Ts 
onemnot sant 


+ vapid kettle iia a ancWaumtl ‘to oat ort eke pre hearer 7 


cs , oesite zal 
Pere. 

setaicc bis van) sate mukstoe ern ultéine av. enn? a | i 
Seth taxes jee agi eg or pad doikier te seth yOReD) otitis | | op 

nghtog: aencith ait :.brs saomhtod onyoo fbRe Yo ted tudo stoquanes > ene 
"ea 
<n hage | al 
aid ib ia Palggenen "te, a9 “roe 4AbKe eat? - ofa) gobs cage . | 
‘ sales ge bat} cir be Ordgalen Hie Rebbtno “to vinxodtao 6, geen Roby at La anadl i 
ss att. ghogl) & +E phenmagl cee? ae sada cttw’ sudo {. peyt) satenagat 20 a wi 
* sudawone metal ah troeotg uM aesatoinn’ toda oft aqyobeno'. bea mn ne 
: i. 
' 


‘sonibrear ink) dabowee Kanha thes ba aaidod Bt. (aa) pyitho® 


mal “le Pay Cham a>yiae Pens be ee dd dguedts, wosots angio 
“ekiee” at Faps fbr ay sven em ine niet, Svan borlopety aati 
by vie" 


%o 400 sogormt sd i acar? w oh 


Yi 


ME 


“nt " bea gone fants ‘ 


2 


vy i avon | wan ar Sn - to iste 


may be so large as to render o water unfit for nearly oll uses. 

Potassium (K), like sodium, is derived originally from 
the alkaline feldspars and micas, It is of minor significance and 
is sometimes included with sodium in a chomical analysis, 

Iron (Fe) is almost invariably present in well waters, 
but rarely in large amounts. Salts, or compounds, of iron are 
dissolved from many rocks as woll as from iron sulphide deposits 
with which the ground water comes in contact, It may also be 
dissolved from well casings, watcr pipes, and other fixtures in 
quantities lerge enough to be objectionable. Upon exposure of the 
water to the atmosphere, dissolved iron senarates as the hydrated 
oxide that imparts a yellowish brown discoloration. Exccssive iron 
in water causes staining on porcelain or cnamelled ware and renders 
the water unsuitable for laundry purposes, Water is not considered 
drinkable if the iron content is more than 0.5 parts per millione 

Sulphates (S04). Deposits of gypsum (CaS04*2H20) arc the 
principal source of sulphates dissolved in ground water; soluble 
sulphates, chiefly of magnesium and sodium, are other sources. 
Sulphates cause permanent hardness in water end form injurious boiler 
scale. Sodium and magnesium sulphates are laxative when present in 
quantities of more than 900 parts per million. 

Chloride (Cl) is derived chiefly from organic materials or 
from marine rocks and sediments, It occurs usually as sodium chloride 
and less commonly as calcium chloride and magnesium chloride, Sodium 
chloride is a characteristic constituent of sewage anc a locally 
abnormal amount suggests pollution. However, because chlorites may 
be derived from many sources, such abnormal quantities should not, 
in themselves, be taken as positive proof of pollution, Chlorides 
impart a salty taste to water if they are present in excess of 300 
parts per million. 

Nitrates (NOz) are of minor importance in the study of 


ground water. Relatively large quantities in a water may represent 
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pollution by sowageo, or drainage from barnyards, or even from 
fertilized ficlds, It is recommended that a bectcriologicul test 
be made of water showing an appreciable nitrate content if it is to 
bo used for domestic purposes, 

Carbonate (C03) forms a large percentage of the solid 
compounds held in solution by the average groun’ water, The two 
ohief sources are the docomposition of feldspars and the solution 
ef limestone by wator carrying carbonic acid in solution, which 
is the primary agent in reck decomposition, Thoy are indicated 
in the table of analyses as alkalinity. Calcium and magnesium 
carbonatcs couse hardness in watcr, whereas sodium carbonate cause 
softness, 

Bicarbonate (HCOs), Carbon dioxide dissolved in water 
rendors the insoluble calcium and magnesium curbonates soluble as 
bicarbonates, Boiling reverses the process by changing the bicarbonates 
into fnsoluble carbonates, which form a coating on tho sides of 
cooking utensils. 

Total Dissolved Solids Residue on Evaporetion). The term 
is applied to the residue obtained when a sample of water is evaporated 
to dryness, Waters are considered high in dissolved mineral solids 
when they contain more than 500 parts per million, but may be accepted. 
for domestic use up to that point if no better supply is available. 
Residents, accustomed to the waters, may use waters that carry well 
over 1,000 parts per million of total dissolved solids without 
inconvenience, although persons not used to such highly mineralized 
waters would find thom objectionable, 


Hardness is a condition imparted to waters chiefly by 


dissolved calcium and magnesium compounds. It here refers to the 


soap-destroying power of water, that is, the power of tho water 
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first to usc a certain amount of soap to precipitate the abeve 
compoun s bcfore a lather is procuccc, Tho hardness of watcr in 
its original state is its total hardness, Permanent hardness remains 
after tho water hus been boiled, an‘? is caused by mineral salts that 
cannot be romoved from solution by neereee It can be reduced by 
troeuting the wator with eeenre softenors, such as ammonia or sodium 
‘ 
carbonate, or with many monufactured softeners, Tomporary hardness > 
can bc climinatod by boiling, and is due to the presence of 
bicarbonates of calcium and magnesium. Waters containing larger 
quantities of socium carbonate than of calcium and magnesium compounds 
are soft, but if the latter compounds sre more abun’ant the water is 


ib 


hard. The following tablo~ may be used to indicate the degroe of 


hardness of a wator: 


Total Haréness 
Parts per million Character 


0-50 eeeoteoeeseeeeeeeses seen eroenenseee & Very soft 
SO—LOO ‘secanaccesneencecevccesicseeucnse Moceratoly soft 
LOO=150 cc we cece temesecceteresesscoscee Slightly hard 
150-200 HOSS SSS OSEHSSC ARE SCORH TO SESE SCHEELE Mocerately hard 
200-300 Ce Bore 


500 and over POS PCP ROOTES ESE OE OE TERE OH EE OG Very hard 


a ee 
Thresh, J, C., and Beale, J, Fe; The Exemination of Waters and 
Water Supplies, p. 21, London, 1925, 
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MATILDA TOWNSHIP, DUNDAS COUNTY, ONTARIO 


Physical Features 


Matilda township is in the southwest part of Dundas county 
and has an area of approximately 106 square miles. The township extends 
along the northwest side of the St. Lawrence River from a point 23 
miles east of the village of Cardinal to 13 miles west of Morrisburg, 
The village of Iroquois, the largest community within the township, 
lies about 111 miles west of the city of Montreal. 

The most distinctive topographic feature of Matilda township 
is the wide, flat, clay-—sand plain that occupies the north, west, and 
central parts of the township and extends in some localities into the 
east part. A number of small, clay till drumlins, projecting through 
the sand and clay, provide the only relief in this part of the area. 
The elevation of the plain is approximately ©50 feet. In the area 
adjacent to the St. Lawrence River and in the east part of the township, 
where clay till occurs on the surface, the topography is more rolling 
and hilly. The relief of the entire township is less than 50 feet. 
Bedrock, which consists of flat-—lying Ordovician sedimentary formations, 
outcrops only in the southwest corner of the township, and does not 
appear to exert any great influence on the topography. 4A poorly marked 
divide between the basins of the Ottawa and St, Lawrence Rivers crosses 
the south part of the township in an east-west direction, North of 
Iroquois, the divide is only e miles from the St. Lawrence River whereas 
at the east boundary of the towmship it is approximately 3 miles. The 
general trend of the topography in the township is approximately south 


15 degrees west. 
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The large area north of the divide is drained by numerous small 
tributaries of South Nation River, a small section of which appears in 
the extreme northwest corner of the township. The direction of flow 
of these small streams, which is controlled by the trend of the 
topography, is in a general northeasterly direction. 

4 graph has been prepared depicting the monthly precipitation 
from 1947 to the end of 1950 as measured at various meteorological 
stations in the area about Matilda township and the fluctuations in 
the water—table as measured at an observation well near the town of 
Morrisburg. The latter were provided through the courtesy of the 
Ontario Department of Mines, 

From the graph, it will be noted that, during the months when 
the ground is not frozen the elevations of the water-table depend, to 
a large extent, upon the amount of precipitation falling upon the area, 
In general, the lowest amount of precipitation occurs during the months 
of August and September, and it is during this time that the water— 
table shows a steady decline, reaching its lowest point commonly in the 
month of Octobers ~ 

In the subsequent months, there are periods of considerable 
precipitation. However, because of the frozen condition of the ground, 
preventing downward percolation of water, along with the fact that much 
of the precipitation is in the form of snow, the water—table remains 
low during the winter months and does not commence to rise until the 
end of the month of February, 

The highest elevation of the water-table is commonly reached 
during the months of May and June. This is probably due to the supplemen- 
ting of the normal precipitation with water produced by the melting of 


the snow and ice accumulated on the surface during the winter months, 
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dextracts from the ‘Monthly Weather Map', Meteorological Service, Do 
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Geology 


Bedrock Formations. The township, which is located within the Ottawa. 
St. Lawrence Lowland, is underlain by Palaeozoic rocks of Ordovician age. 
These sedimentary formations are located on the west flank of a broad, syn~ 
clinal structure that extends northeast across the counties of Dundas, 
Stormont, and Glengarry. The dip of the rocks underlying the township is 


extremely low and in a general northeast direction, 


Table of Formations 
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| Pormations | Thickness Lithology 


ira Period | Sub Hpoch 
| (Feet) 
! : 
| Trenton a Ottawa 690-700 Limestone with a 


little shale 
and some sand 
at its base 


| Black Rivey 
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rier Ann rps etiam 04: 


rdovician Disconformity 


St. Martin, 20-155 
Rockeliffe 150-165 


Impure limestone 
Shale with sand- 
stone lenses 


Disc onformity 


Palaeozoic 


Dolomite with a 
little shale at 
the top 


Beekmanto 


Interbedded sand-= 


March | 30 &+) 
i stone and dolomite 


Ordovicia 


Sandstone 


or Nepean 
Cambrian : 


up to 500 


Great unconformity 


Crystalline lime- 
stone, quartzites 


| 

Precambria | Grenville 
| i and metamorphic 

! | 


(Archaean) ? : 
| | | 


Tys1son, A. Ee: Geology of the Ottawa-St. Lawrence Lowland, Ontario and 
Quebec; Geol, Surv., Canada, Memoir 241, p. 9, (1946), 


rocks; associated 
granite, and 
rranite-gneiss 
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Matilda township is underlain by several formations, 

four of which come to the surface or directly underlic the drift in 
certain parts, The Oxford directly underlies the southwest part as 

well as a small area in the extreme northwest corner of the township. 

The succeeding Rockcliffe and St, Martin formations underlic broad, 
curving areas extending across the centre of the township from the north 
boundary to the St. Lawrence River, The Ottawa formation underlies the 
northeast part of the township. A number of small outcrops of the Oxford 
formation occur in the southwest part of the towmship between Iroquois 
and the west boundary. 

Unconsolidated Deposits, The types of unconsolidated deposits 
occurring in the towmship, classified according to their origin and 
arranged in order of their deposition from oldest to youngest, are as 
follows: glacial, glacio-fluvial, and marine deposits, Recent deposits 
are relatively scarce and unimportant, 

The glacial deposits that overlie bedrock throughout a 
large part of the township occur chiefly as ground moraine, Altogether, 
they are exposed for approximately 82 square miles, principally in the 
southeast part and along the east boundary of the township, Elsewhere 
they are buried beneath glacio-fluvial and marine deposits and are only 
encountered during drilling or excavating operations, In some localities 
in the north part of the township, they project above the surrounding 
flat plain as elongated hills and ridges of clay till. Many of these 
structures appear to be the upper parts of half+-buried drumlins with their 
long axes parallel to the direction of the last ice movement. Some have 
the appearance of "islands" of clay till in a "sea" of marine sand and 
clay, Thin layers of till. reworkec by the invadine marinc waters of the 
Champlain Sea, and thicker deposits of marine sand and gravel occur on the 


northwest flanks and tops of some of the higher ridges, They are frequently 
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associated with accumulations of large boulders, 

Glacio-fluvial deposits, in the form of kames, occur in 
the northwest corner of the township. They are continuous with larger 
deposits farther west in Edwardsburg township, The relief of these 
deposits has been considerably lowered by the planing action of waves so 
that at the present time they occur as low, scattered knolls and ridges 
of sand and fine gravel. 

Although no outwash deposits of sand and gravel were observed 
on the surface of the township, the owners of a large number of wells 
drilled to bedrock, located in the north and central parts of township, 
reported beds of gravel, « to 6 feet thick, beneath marine clay and sand, 
and directly overlying bedrock, The fact that a number of wells drilled 
in the same area did not encounter the gravel suggests that, although the 
gravel beds are probably extensive, they are not continuous throughout 
the entire township. 

The invasion and subsequent withdrawal of the Champlain Sca, 
which followed the retreat of the ice-sheet in the region, formed varied 
deposits of marine origin, The most extensive of pees in Matilda town» 
ship are deposits of marine clay and sand, which cover approximately two- 
thirds of the township and are located principally in the north, west, 
and central parts, Marine clay deposits extend over a large part of the 
township. Much of the clay is covered with a thin layer of marine sand, 
but a wide belt of the material is exposed extending from a point 3 miles 
south of the community of Brinston to the north boundary of the townships 
The area about Brinston, which is located near the centre of the marine 
clay area, has been aptly called the "Brinston Flats", Except for the 
above, and a few isolated areas in the south part of the township, marine 
clay can only be seen along the banks and in the bottoms of small creeks. 

A thin layer of marine sand, varying from a few inches to 


a few fcet in thickness, covers the west part of the township, This layer 
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is continuous with thicker deposits farther west in Edwardsburg township, 
In most instances it overlies marine clay or clay till. 

Recent deposits, such as alluvium, are rare in the township 
and are not considered to be of importance, 

Variations in the thickness of the drift throughout the town- 
ship were determined in many localities from the data compiled from a number 
of wells that were reported to have reached bedrock, The following table 
indicates the minimum and maximum thicknesses of drift where it could be 


determined in this way: 
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WATER SUPPLY 


Because of the great areal extent of marine clay and clay 
till deposits, which in many cases do not yield satisfactory supplies 
of ground water, Matilda township is not as well Supplied with water as 
the adjacent townships of Edwardsburg and Williamsburg. About 77.8 per 
cent of the wells are of the dug type, and 22,2 per cent were drilled, 
chiefly into bedrock. Approximately 80,1 per cent are obtaining their 
water from depths of 40 feet or less, A compilation of the well records 
shows that about 86,6 per cent of the wells have a permanent water 
supply sufficient for the present demands made upen them, and 12,6 per 
cent constitute wells that go dry intermittently, In describing the 
principal beds that yield water to the wells, the statements of owners 
and drillers as to the character of the aquifer were necessarily accepted. 

Clay till in the township is net a good seurce of water, 
Commonly it constitutes a poor reservoir for groundewater sterage as it 
takes up water slowly and holds relatively little, Furthermore, the slow 
circulation generally results in the quality of ground water obtained 
being poor, Many shallow wells dug in clay till are reperted as being 
intermittent or low in summer, the reason being the low permeability of 
clay till that causes it to yield water slowly to wells, Consequently, 
a well in it can be easily pumped dry and takes a long time to recover. 
In later summer, when the water-table is low, the deceased area ylelding 
water directly to the well renders the supply even more unsatisfactery. 
To overcome this difficulty, the owner should dig his well as deep as 
possible to form a reservoir large enough to provide sufficient water 
during times when large amounts are being withdrawn from the well. 

A large number of wells, 12 to 38 feet deep, dug in clay till 
along highway No. 2, west of Iroquois, appear to yield sufficient quantities 


of ground water, This may result from the percolating of ground water 
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down the hydraulic gradient south from the divide to the St. Lawrence 
River. It was reported that, when dug, a number of these wells encountered 
"springs" in the bottom of the well. The water was not under hydrostatic 
pressure although it flowed freely into the well during pumping operations. 
It is doubtful if the material yielding water at the bottom of these wells 
is clay till, but rather consists of a lens or pocket of sand and gravel, 
many of which are reported to be scattered throughout the till. The 
quantity of water yielded by these more porous materials would depend 

upon their relative extent. It is thought that the majority of these 
deposits draw their water from the confining till, and, accordingly, the 
chief result of their presence is to causea.greater area of till to 

yield its water to the well. In some instances, these wells yielded large 
quantities of water when first dug, but after a period of time had elapsed 
assumed the properties of wells deriving their entire supply of ground 
water from clay till, often going dry during the late summer or extended 
periods of drought and yielding only limited supplics during normal times, 

Wells dug in clay till located along highway No. @ east of 
Iroquois vary in depth from 20 to 40 feet, with an average of 28 feet. 
Approximately half of these wells are reported low in summer and one-third 
are intermittent. The average depths of wells dug in clay till along 
highway No. 2 west of Iroquois are as follows: sufficient supply, 29 feet; 
not used, 28 feet; low in summer, 26 feet; intermittent, 23,5 feet. From 
the above figures, it would appear that the most satisfactory wells are 
those that are 29 feet or more in depth. 

There are many intermittent wells located along the road between 
cons. I and II extending from lots 18 to 24, In most instances these wells 
are not sufficiently deep. A well dug in clay till in this area must be 
at least 30 feet deep to yield satisfactory supplies of ground water, 

The supply of wells located immediately south of the ridge crossing the 
road approximately one mile south of Irenaigsmore satisfactory, but a 


40-foot well located on top of the same ridge is reported to be intermittent, 
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This would suggest that the water-table lies at greater depths beneath 
rises in topography than in more level areas, 

The average depths of wells dug in clay till along the road 
between cons. II and III, lots 1 to 14, are as follows; sufficient 
supply, 50 feet; low in summer, 29 feet; not used, 22 fect; and inter- 
mittent, 19 feet; and further north, in cons, IV and V, the average 
depths are; sufficient supply, 25.5 feet; low in summer, 25 feet; not 
used, 18 feet; intermittent, 14 feet, These figures indicate the necessity 
of deepening the intermittent wells if they are to provide sufficient 
quantities of ground water. 

Wells dug in the clay till ridge extending northeast from 
Toyehill, lots 1 to 6, cons, VII and VIII, range from 17 to 34 feet in 
depth and are all reported to yield sufficient supplies of ground water 
for farm use, Most wells dug in the clay till ridges, which are scattered 
throughout the flat clay-sand areas in the north and west parts of towne 
ship, should attain a minimum depth of 57 feet to be satisfactory, A 
number of the more shallow wells are reported to be intermittent. In the 
area 1 mile to ek miles west of Irena, wells dug 16 to 25 feet in the flat 
sand areas are satisfactory, whereas in the higher clay till areas, wells 
dug as deep as 45 feet are reported to yield only fair supplies of ground 
water. The deepest dug well in the township, located in lot 5, con, IT, 
is dug 61 feet in clay till and is reported to yield a satisfactory supply 
of water. 

Ground water under hydrostatic pressure is seldom yielded 
directly by clay till. In most instances, the wells are non-artesian and 
are deriving their water from the zone of saturation below the water-table. 
Wells in areas in which clay till has been reworked are more satisfactory 
than in those areas where it has not, This is due to the greater permeability 


of the reworked material, which has had a large quantity of the finer 
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particles washed from it, 

The supply of ground watcr yielded by the kame deposits 
located in the northwest corner of the township is reported to be 
satisfactory, The water-table in this area is relatively lew and, con- 
sequently, the average depth of dug wells is greater than in other parts 
of the township. Clay till underlies the greater part of these kame 
deposits, In many places satisfactory supplies of ground water can be 
obtained from the sand lying immediately above the till. 

A large number of wells in the marine sand and clay areas 
located in the north part of the tewnship, especially in the vicinity of 
the community of Hulbert, are reported to have encountered beds of sand 
and gravel beneath the marine sediments and directly overlying bedrock, 
It is thought that these deposits are outwash and that they could be 
developed into an important source of ground water for the north and west 
parts of the township. 

The following are logs, as supplied by well owners, of 


representative wells that encountered sand and gravel below marine clay. 


Lot. £2, con, V Lot &5, con, VI 
Feet Feet 

Oto 55 » clay Oto $4 - clay 
55 to 56 - gravel at 34 - gravel 

at 56 -- bedrock 

Lot, 265, con, VIL 

Feet 

O toe ee sand 


2to 39 -— clay 
39 to 42 - gravel 
at 42 = bedrock 
Wells in lot 32, con, VI, lot 30, con, VII, and lots 53 and 


34, cons VII, are also reported to be deriving their water from gravel 


deposits encountered below varied thicknesses of marine clay. 
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However, a number of wells drilled to bedrock in the same general 
area did not encounter gravel. This would suggest that the outwash 
deposits do not occur as a continuous sheet throughout the entire area 
but rather as scattered deposits possibly filling the lower areas in 
bedrock. The motee encountered in the outwash materials, or "water- 
gravels" as they are referred to locally, is usually under considerable 
hydrostatic pressure and rises to within a few feet of surface, The fact 
that the "water-gravels" are capable of yielding large supplies of ground 
water is evident from the reports of various well owners who state that 
continuous pumping fails to lower the static level of the water in their 
wells, The 63-foot well drilled at the cheese factory at Hulbert, lot, 
18, con. VIII, obtains up to 3,000 gallons of water a day from the "water- 
gravel" without lowering the level of the water in the well, A 50-foot 
well, drilled in lot 34, con, VI, which is reported to be obtaining its 
water from gravel below clay, flows slowly during the period November to 
July. 

Deposits of marine clay that cover the northecentral part of 
the township and underlie a large part of the marine sand areas yield 
various quantities of ground water to many wells. The problems encountered 
in attempting to obtain satisfactory supplies of ground water from marines 
clay are comparable with those in clay till areas, Marine clay is too 
dense to yield its water content readily, and wells dug in this material 
necessarily have to go a considerable distance below the water-table in 
order to provide a reservoir large enough to yield a satisfactory supply 
of water, Most wells dug in marine clay that are reported to be unsatis- 
factory, are so not because of the lowering of water-table but because 
of the poor permeability of the material. 

In most cases, due to this extremely poor permeability, a well 


could be dug in clay a considerable distance below the water-table before 
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there would be any evidence of free water in the well, It is suggested 
that the only method to accurately determine the location of the water-~ 
table in clay is by making laboratory tests to determine if the material 
is saturated, A well dug in clay would necessarily have to remain in 
disuse for a considerable length of time before the elevation of the 
surface of the free water would approach that of the water-table,. 

Although it is a more laborious task to dig a well in heavy 
marine clay than in sand or gravel, it is easier to penetrate the zone 
of saturation below the water-table and thus create a larger reservoir. 
In some wells, the marine clay was found to be so firm and compact that 
lining the well with rock or wooden cribbing was not considered necessary. 
It is doubtful, however, if wells such as these would be as satisfactory 
as those that have been properly lined, 

When ground-water data were being gathered in the township 
(July 1950) the water-table in the marine clay areas appeared to be fairly 
high; in most places the surface of the water in the wells was from 4 to 
6 feet below the ground surface, Most wells dug in the marine clay area 
were deep enough to contain sufficient water for ordinary farm needs, 
However, it was reported that some of the wells could be pumped dry, and 
took an extremely long time to recover, One such well, dug 20 feet in 
glay, occurs in lot.dl, con, VII, This, well should be deepened, A number 
of other wells in the marine clay area are not in use, which is usually 
a good indication that they do not yield a satisfactory supply of ground 
water. In the vicinity of Haddo, lots 28 to 34, cons, II and III, the 
marine sand overlying clay is very thin and all the water derived by 
dug wells is from the clay, The wells in this area, from 20 to 38 feet 
deep, are mostly satisfactory and provide sufficient water for normal 
uses, Wells of less depth are not satisfactory and should be deepened 


to provide a larger reservoir for the ground water, Wells from 9 to 
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15 feet deep, dug in clay, in lot 27, con, VI, are reported to be 
unsatisfactory, whereas a 39-foot well, in lot 32, con. V, is reported 
to yield excellent supplies of ground water. A well at Dixons Corners 
(No. 7 on the compilation sheet) , dug 16 feet in clay, is reported to 
supply sufficient water for several families, 

The marine sand deposits, which extend along the west part 
of the township, are exceedingly thin and are not considered a good 
source of ground water, Wells dug in this area usually obtain their 
water from the underlying marine clay, which is the predominant material 
underlying the sand, or from clay till or bedrock. Precipitation falling 
upon sandy areas rapidly sinks in and percolates downward until it 

reaches the more impervious marine clay or clay till, These materials 
slow the downward movement of the water to such an extent that the sand 
immediately above frequently becomes saturated with water, forming a 
perched water-table. A few wells dug down through the sand to the more 
impervious material are reported to have encountered "springs" in the 
bottom of the well, This is merely ground water seeping rapidly into the 
well from the porous, saturated sand. It is difficult to determine if 
the water in wells dug through sand into the underlying clay is perched 
or not because the great permeability of the sand permits surface water 
to pass through it and fill the well rapidly to the level of the water 
in the perched water-table. 

So far as is known, there are no wells in the township 
deriving their water from alluvial deposits. 

Altogether, some2 4 wells have been drilled into bedrock in 
the township, and all are reported to be deziving at least part of their 
ground water from that source. The depths of the wells range from 15 
197 feet with an average of 70.9 feet. 


A compilation of data from wells reported drilled to bedrock 
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in Matilda township, exclusive of commnities, and arranged according 


to the formation from which the water is considered to be derived, 


is as follows 
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The Oxford formation, which consists of grey limestone, mag-— 
nesium limestone, and dolomite, is not considered an important source 
of ground water within Matilda township. Altogether some 25 wells are 
reported to be deriving their water from this source, of which 5 are 
intermittent and only 6 encountered water under pressure. The Oxford 
appears to be less satisfactory asa source of ground water when it 
occurs relatively close to surface, Seven wells deriving their water 
from the Oxford occur in a small area approximately 1 mile northwest of 
Ircquois, where bedrock is overlain by 11 to 18 feet of overburden, Of 
these wells, 5 are non=artesian and 2 are intermittent. farther north- 
west, where bedrock exists at depths as great as 56 fect, a number of 
non—flowing artesim wells occur. Ground water derived from the Oxford 
is generally hard and clear with a low mineral content. Although it is 
not considered an excellent source of ground water, the Oxford formation 
will normally yield sufficient water to satisfy the needs of an average 
farme 

The Rockcliffe formation, consisting of grey-green shale with 
lenses of grey sandstone, constitutes the most important bedrock source 
of ground water in the township, Some 83 wells, of which e are flowing 
artesian and 47 non-flowing artesian, are deriving their water supply 
from this source. Several of the latter are reported to flow during part 
of each year, and in others the water levels were reported to remain constant 
during continuous pumping. A wide valley in bedrock, filled wth from 60 to 
85 feet of drift, exists between Iroquois and Rapide Plat and extends 
as far north as Rowena. A large number of non-flowing artesian wells 
deriving their ground-water supplies from the Rockcliffe occur in this 
Area. 

The flowing-artesian wells, in lot 31, con. VI, and lot 22, 


cone VIII, reported to be deriving their water from the Rockcliffe, are 
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believed to be related to a drift-filled valley in bedrock extending from 
a point @ miles east of Glen Stewart northeast to Hulbert and beyond. 
This same valley extends southwest into the Pittston area in adjacent 
Edwardsburg township where several flowing-artesim wells are known to 
occur, 

The St. Martin formation, consisting of limestone, minor 
shale, and dolomite, directly overlies the Rockcliffe. Although the 
St, Martin underlies as much of the township as the Rockcliffe, about 
half as many wells are reported to be deriving their water from this 
source, The reason appears to be that the St. Martin is overlaid by a 
greater thickness of overburden than the Rockcliffe, necessitating drilling 
deeper and more expensive wells, Approximately 70 per cent of wells 
drilled into the St, Martin are non-flowing artesian, indicating that 
the formation is an excellent source of ground water, The water from 
a number of wells deriving their water from the St. Martin is reported 
to be very hard, Approximately 6 per cent of the wells for which 
information has been compiled were reported to have a strong hydrogen 
sulphide odour. Although the latter are not satisfactory for domestic 
purposes, they are being used in many places for stock. 

A drift-filled valley in the bedrock surface cuts across 
the township in a northeast direction, passing about 1 mile west of the 
community of Brinston, Although this buried valley is located in the 
St. Martin formation for a considerable distance, no flowing-artesian 
wells are known to occur in its vicinity. 

The Ottawa formation, which consists of grey limestone, with 
dolomite, shale, and sandstone in the lower part, is the uppermost bed- 
rock formation underlying the township, The water-yielding properties 
of the Ottawa are comparable to the Oxford formation in that less than 


25 per cent of wells drilled into it are reported to be non-flowing artesian, 
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However, in lot 6, con, VII, a 63-foot drilled well was reported to have 
encountered water in the Ottawa under sufficient hydrostatic pressure 

to force the water to within a few feet of the surface, The water level 
in this particular well cannot be lowered by continued pumping. 

Iwo wells, both drilled into the Ottawa formation, were 
reported to have been affected by the earthquake of 1944, which centred 
in the Cornwall-Massena area some e6 miles to the ae; One 70#foot 
well, in lot 15, con. V, went dry after the carthquake, continued dry 
for approximately a year, and then gradually came back to its original 
capacity, A second, 90-foot well, in lot 4, con, VI, drilled 72 fect 
into the Ottawa formation, reported an increased supply of ground water 
following the earthquake, The Ottawa is the only bedrock formation 
underlying the township whose aquifers were reported to have been disturbed 


by the earthquake, 


Community Supplies 

Ground-water conditions within the following three communities 
in the township of Matilda were investigated: Brinston, Dixons Corners, 
and Dundela. Maps showing the location of all wells for which 
information has been obtained and indicating both topographic and 
water-table contours accompany this report, Although the contours are 
somewhat generalized they are believed to be sufficiently accurate for 
the purpose for which they are being used, Compilation sheets containing 
pertinent data concerning the individual wells in cach community are 
attached at the back of this report. To determine the depth to water 
in any one place, it is necessary only to subtract the elevation of 
the nearest water-table contour from that of the nearest surface contour. 

Community of Brinston, The water supply of this community 
is derived entirely from privately owned wells, There are 24 wells in 


the community, of which 21 are dug and 3 are of the drilled type, The 
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dug wells are all reported to derive their water from marine clay, 
whereas two of the drilled wells obtain their water supply from the 
underlying St, Martin formation and the third from sand underlying the 
marine clay. 

The depths of the wells dug in marine clay vary from 8 to 
a5 feet, with an average of 14 fect. With the exception of three of 
the more shallow wells, which are intcrmittent, the supply of ground 
water yielded by marine clay is reported to be sufficient for domestic 
purposes, All the wells derive their water from the zone of saturation 
below the water-table. No ground water under hydrostatic pressure was 
encountered in the marine clay, It is thought that the intermittent 
wells should be deepened during the late summer when the water-table 
is at its lowest level, 

It was reported that large supplies of ground water can be 
obtained from the underlying bedrock, Although no figures were acquired 
as to the maximum quantity of water that could be obtained, the well at 
the cheese factory was reported to yield 400 gallons a day without lowering 
the static level of the water in the well, The water encountered in the 
bedrock is under sufficient hydrostatic pressure to raise it a considerable 
distance in the well, Bedrock, underlying the commnity, is covered 
with approximately 30 feet of overburden, 

One non-flowing artesian well is obtaining excellent supplies 
of ground water from sand underlying marine clay. The sand is possibly 
outwash material deposited immediately above bedrock during the retreat 
of the ice-sheet. It is not thought to be Eat enous over any large 
area and, accordingly, will not necessarily be penetrated in every well 
drilled to bedrock in the commnity, 

Community of Dixons Corners, Ground-water conditions at 
Dixons Corners are similar to those at Brinston, as both communities are 
situated within the same marine, clay plain, There are 11 privately 


owned wells in Dixons Corners, 9 of which are dug and @ drilled. 
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The dug wells, which are all reported to be obtaining their 
water from marine clay, vary in depth from 12 to 22 feet, with an average 
depth of 18 feet. The quantity of water yielded is reported to be 
satisfactory for domestic purposes. No intermittent wells were reported 
within the community. 

One 45-foot drilled well that penetrated the underlying St. 
Martin formation at an unknown depth is reported to be obtaining excellent 
supplies of ground water. A second well drilled to a depth of 39 feet 
is obtaining water from gravel underlying marine clay. The water in both 
wells is under considerable hydrostatic pressure, especially in the 
spring, at which time the well obtaining water from gravel frequently 
flows at the surface. 

The depth to bedrock is nowhere known exactly, but it must 
lie within 45 feet of the surface in the vicinity of the well reported 
to be obtaining its water from bedrock, 

Community of Dundela.e The community of Dundela is located 
along and across the crest of a large, clay—till drumlin striking ina 
general southwest direction, Information has been compiled on 14 wells 
in the community, 12 of which were dug and @ drilled, 

The dug wells, all of which are obtaining their ground-water supplies 
from clay till, vary in depth from 1e to 36 feet, with an average depth of 25 
feet. It will be noted that the average depth of the dug wells at Dundela 
is much greater than at either Brinston or Dixons Corners. A111 the dug wells 
in the three communities are dependent upon ground water from the Sart, 
of ee below the water-table for their water supply, and the greater 
depth of the wells in the till would indicate that the water~table 
is closer to the surface in the broad, flat, clay plain surrounding 
the communities of Brinston and Dixons Corners than in the higher 
clay—till area at Dundela, Except for one intermittent well, 


the quantity of water yielded by the clay till is reported to be 
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satisfactory for domestic purposes, and deepening this well would 
probably result in it producing a sufficient supply of ground waters 

One well, drilled to a depth cf 96 feet, was reported to 
have encountered bedrock at 26 feet. Although the water encountered does 
not appear to be under hydrostatic pressure, the well was reported to 
yield supplies sufficient for all normal uses, It is theught that a 
large percentage of the water derived from this particular well is 
obtained from the overlying unconsolidated material or from the contact 
of the unconsolidated material and bedrock, 

A number of the dug wells within the community are more than 
*6 feet in depth, This would indicate that undulations, possibly of a 
minor nature, occur in the underlying bedrock surface, and, accordingly, 
it would not be possible to predict accurately the depth to bedrock at 


any one point in the community, 


ANALYSES OF WATER SAMPLES 

Twelve samples of well waters from Matilda township were 
analyzed for their mineral content in the laboratory of the Mines Branch, 
Department of Mines and Technical Surveys, Ottawa. The samples were 
taken from wells varying in depth from 16 to 100 feet, with aquifers in 
both drift and bedrock, Most of the ground water except for two wells 
where the nitrate content is abnormally high, appears to be suitable for 
domestic and farm use, It is suggested that bacteriological tests should 
be made of these well waters if they are to be used for domestic purposes. 
Most contamination of well waters results from surface water seeping into 
the well, either at surface or at the bottom of the casing or cribbing, 
It was noted that one well whose nitrate content was reported to be zero 
is of excellent construction with little chance of contamination, Water 
derived from the St, Martin formation appears to contain the largest amount 


of sulphate and chloride compounds, The chlorides, if present in excess of 
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500 parts per million, would render the water saline to the taste, 
The analyses indicate that the Ottawa formation yields the hardest 
water and the chemical content of the water from the Rockcliffe formation 
varies considerably throughout the township. 
Amounts of Dissolved Mineral Matter in Well Waters 


collected in Matilda Township 


ee 


Constituent es, waters from glacial drift and peanoer 
(12 samples); 
Average } 


Minimum 


Residue on 
evaporation(105°C); 1339 


Calcium 160.5 

Magnesium | 100,34 | 

Sodium | 204.0 | | 

Potassium 224.0 | | 

Sulphate to hace | | 

Chloride | 643.0 Bian 544 
Nitrate 248 41 | Sige, Gl 0.0 | 
Bicarbonate 517.5 | 551.5 C0007 | 
Carbonate | 16.8 | ane) OO : 
Silica (cols) Bone 12.0 | lec | 
Total hardness 621.0 | ae) | 156.5 | 


rn parts per million 


In answer to the requests of a number of well owners, the following 


; c ; : ee 2 . 
method is recommended when it is desired to sterilize a well™~: Mix one 


“Well Drilling, Technical Manual, TM 5«295, United States Government 
Printing Office, Washington, 1943, 


heaping tablespoonful of chlorinated lime with a little water to make a thin 
paste, being sure to break up all lumps; stir this paste into 1 quart of water; 
allow the mixture to stand a short time and pour off the clear liquid. The 
chlorine strength of the solution is about 1 per cent: 1 quart of the liquid 


is enough to sterilize 800 imperial gallons of water, 
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Estimate the volume of water in gallons standing in the 
well, and for each 800 imperial gallons pour 1 quart of the sterilizing 
solution into the well, No harm is done if too much solution is used, 
and it is better to use too much than too little. Agitate the water 
thoroughly and let it stand for several hours, preferably over night, 
then flush the well thoroughly to remove all of the sterilizing agent. 
The sides of the well above the surface of the water can be sterilized 
by returning the water to the well during the first part of the flushing. 
Just before completion of the flushing, a sample of the water may be 
taken if required, 

To determine the amount of chlorinated lime solution that 
should be added to the well waters, it is necessary to know the diameter 
of the well and the depth of water in the well. With this knowledge, 
together with the information given in the table below, the volume of 
water present in the well can be easily calculated and the correct amount 


of lime solution added, 


Diameter of well Number of imperial gallons 
(feet) per foot depth 
gae 19.6 
Cae 30.6 
5,0 44,1 
5—0 59,9 
4,0 78,5 
4,5 SEM 
520 1RReS 


CONCLUSIONS 


This investigation warrants the following conclusions; 
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Ground-water resources in Matilda township, though not abundant, 
are adequate for domestic, stock, and community purposes. 

To ensure a satisfactory supply of ground water, wells dug in 
clay-till areas should be a minimum of 35 feet in depth. Wells 
of less depth often become intermittent during the late summer 
or early autumn, 

Wells in marine clay should be dug to a minimum depth of 28 feet 
to ensure a supply of ground water sufficient for domestic or 
farm use, 

Outwash deposits of sand and gravel located between the marine 
clay deposits and underlying bedrock iin the north part of the 
township might possibly be developed into an important source 
of ground water, 

The Oxford formation constitutes a fair source of ground water 
within the township. Although there is only a limited number of 
non-flowing artesian wells in the Oxford, the water is mostly 
hard and clear with small amounts of total dissolved solids, 

The Rockcliffe formation constitutes the most important single 
source of ground water in the bedrock underlying the’ township, 
Over half of the wells deriving their water from the Rockcliffe 


are non-flowing artesian and e flowing-artesian wells obtain 


their water from this source, 


The supply of ground water that can be derived from the St. Martin 


formation is large. However, the presence of hydrogen sulphide 
in a number of the wells prevents some of the water from being 
used for domestic purposes, It is, however, satisfactory for 
stock, 


Although some wells encountered ground water under considerable 


hydrostatic pressure in the Ottawa formation, most wells obtaining 


water from this source are non-artesian, The quality of the water 
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is comparable with that of the Oxford formation. It is hard and 
and clear and relatively low in total dissolved solids. 
Flowing-artesian wells in the township appear to be related to 

a drift-filled preeglacial valley in bedrock. This valley extends 
southwest from Matilda township into the Pittston area in 
adjacent Edwardsburgh township, where several flowing-artesian 
wells are known to occur, 

The best supplies of ground water for the community of Brinston 
will be obtained from bedrock, which occurs about 30 feet below 
surface, Wells dug into marine clay to a depth of 15 feet or 
less are seldom satisfactory, 

Although the marine clay covering the adjoining areas appears, 
in most instances, to be a satisfactory source of ground water, 
the best supplies of ground water in the community of Dixons 
Corners will be obtained by drilling through the clay into 
bedrock, which exists approximately 45 feet below the surface, 
Although it is necessary to dig the wells considerably deeper in 
Dundela than in Dixons Corners or Brinston, the quantity of 
ground water yielded by the clay till is sufficient for normal 


domestic purposes. Bedrock of the Ottawa formation, at approx. 


imately 26 feet below the surface of ground, is capable of yielding 


large quantities of ground water. 
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INTRODUC TICN 


The survey of the ground-water resources of the Red Deer 
region, Alberta, was resumed during the field season of 1946, 
and much information on these resources was obtained by a com- 
pilation of records of water wells. 


A division has been made in the well records, in so far 
as possible, between the glacial and bedrock water=bearing sands. 
The water records themselves were obtained mostly from the well 
owners, some of whom had acquired the land after the water supply 
had been found, and hence had no personal knowledge of the water- 
bearing beds that had been encountered in their wells. Also, the 
elevations of the wells were taken by aneroid barometer and are, 
consequently, only approximate. In spite of these defects, how- 
ever, it is hoped that the publication of these water records may 
prove of value to the farmers, town authorities, and drillers in 
their efforts to obtain adequate water supplies. 


Publication of Results 


The essential information pertaining to ground-water con- 
ditions is being issued in reports that in Saskatchewan cover 
each municipality, and in Alberta cover each souare block of 
sixteen townships beginning at the 4th meridian and lying between 
the correction lines, The secretary-treasurer of each municipality 
in Saskatchewan and Alberta will be supplied with the information 
covering that municipality. Copies of the reports will also be 
available for study at offices of the Provincial and Federal 
Departments, Further assistance in the interpretation of the 
reports may be obtained by applying to the Chief Geologist, 
Geological Survey, Cttawa. Technical terms used in the report 
are defined in the glossary. 


How to Use the Report 


Anyone desiring information concerning ground water in any 
particular locality will find the available data listed in the 
well records, These should be consulted to see if a supply of 
water is likely to be found in shallow wells sunk in the glacial 
dyift, or whether a better supply may be obtained at greater depth 
in the underlying bedrock formations. The wells in glacial drift 
commonly show no regional level, as the sands or gravels in which 
the water occurs are irregularly distributed and of limited extent. 
As the surface of the ground is uneven, the best means of comparing 
water wells is by the elevations of their water-bearing beds, 

For any particular well this elevation is obtained by subtracting 
the figure for the depth of the well to the water-bearing bed from 
that for the surface elevation at the well. For convenience, both 
the elevation of the wells and the elevation of the water-bearing 
bed or beds in each well are given in the well-record tables. 
Where water is obtained from bedrock, the name of the formation 

in which the water-bearing sand occurs is also listed in these 
tables, and this information should be used in conjunction with that 
on bedrock formations, provided in the report, which describes 
these formations and gives their thickness and sequence. Where 

the level of the water—bearing sand is known, its depth at any 
point can easily be calculated by subtracting its elevation, as 
given in the well-records tables, from the elevation of the surface 
at that point. 
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With each report is a map consisting of two figures. 
Figure 1 shows the distribution and type of surface deposits and 
bedrock formation that occur in the aren, Figure 2 shows the 
locations of all wells for which records are available, the class 
of well at each location, and the contour lines or lines of equal 
elevation. The elevation at any location can thus be roughly 
judged from the nearest contour line, and the records of the wells 
show at what levels water is apt to be encountered, The depth 
of the well can then be calculated, and some information on the 
character and quantity of water can be obtained from a study 
of the records ef surrounding wells, 


GLOSCARY OF TERMS USED 


Alkaline. The term "alkaline" has been applied rather 
loosely to some ground waters that have a peculiar and disagree- 
able taste. In the Prairie Provinces, water that is commonly 
described as alkaline usuakly contains a large amount of sodium 
sulphate and magnesium sulfnate, the principal constituents of 
Glauber's salt and Epsom salts respectively. Most of the so- 
called alkaline waters are more correctly termed sulphate waters, 
many of which may be used for stock without ill effect, Water that 
tastes strongly of common salt is described as salty, 


Alluvium, Deposits of earth, clay, Silt, sand, gravel, 
and other material on the flood-plains of modern streams and in 
lake beds. 


Aquifer, A porous bed, lens, or pocket in unconsolidated 
deposits or in bedrock that carries water. 


Buried pre-Glacial Stream Channel. A channel carved 
into bedrock by a stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by 
sands, gravels, and boulder clay deposited by the ice-sheet or 
later agencies, 


Bearoek, bedrock, ae here used, refers to parvuly or 
wholly consolidated deposits of gravel, sand, silt, clay, and 
marl that are older than the glacial drift. 


Coal Seam. The same as a coal bed. A deposit of 
carbonaceous material formed from the remains of plants by partial 
decomposition and burial. 


Contour. A line ona map joining points that have the 
same elevation above sea-level, 


Continental lce-sheet. The great ice-sheet that covered 
most of the surface of Canada many thousands of years ago. 


Esearpment. A cliff or a relatively steep slope 
separating level or gently sloping areas. 


Flood-plain. A flat part in a river valley ordinarily 
above water but covered by water when the river is in flood, 


Glacial Drift. The loose, unconsolidated surface 
deposits of sand, gravel, and clay, or a mixture of these, that 
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were deposited by the continental ice-sheet. Clay containing 
boulders forms part of the drift and is referred to as glacial 
$111 or boulder clay, The glacial drift occurs in several 
forms: 


(1) Ground Moraine. A boulder clay or till plain 
(includes areas where the glacial drift is very thin and the 
surface uneven). 


(2) Terminal Moraine or Moraine. A hilly tract of 
country formed by glacial drift that was laid down at the margin 
of the continental ice-sheet during pauses in its retreat, The 
surface is characterized by irregular hills and undrained basins. 


(3) Glacial Outwash. Sand and gravel plains or deltas 
formed by streams that issued from the continental ice-sheet. 


(4) Glacial Lake Deposits, Sand and clay plains 
formed in glacial lakes during the retreat of the ice-sheet. 


Ground Water, Sub-surface water, or water that occurs 
below the surface of the land. 


Hydrostatic Pressure. The pressure that causes water in 
a well to rise above the point at which it is first encountered, 


Impervious or Impermeable. Beds, such as fine clays or 
Shale, are considered to be impervious or impermeable when they do 
not permit of the perceptible passage or movement of ground water. 


Pervious or Permeable. Beds are pervious when they 
permit of the perceptible passage or movement of ground water, as 
for example porous sands, gravel, and sandstone. 


Pre-Glacial land Surface. The surface of the land before 


it was covered by the continental ice-sheet, 


Recent Deposits, Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 
continental ice-sheet, 


Unconsolidated Deposits. The mantle or covering of 
alluvium and glacial drift consisting of loose sand, gravel, clay 
and boulders that overlieSthe bedrock. 


Water=table. The upper limit of the part of the ground 
wholly saturated with water, This may be very near the surface 
or many feet below it. 


Wells. Holes sunk into the earth so as to reach a 
supply of water. When no water is obtained Gney are relerred Go 
as dry holes. Wells in which water is encountered are of three 
classeS., 


1) Wells in which the water is under sufficient pressure 
( p 
to flow above the surface of the ground, 


(2) Wells in which the water is under pressure but does 
not rise to the surface, 


(3) Wells in which the water does not rise above the 
water=table. 
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BEDROCK FORMATICNS OF EAST-CENTRAL ALBERTA 


The formations that outcrop in east-central Alberta are of 
Tertiary and Upper Cretaceous age, and consist entirely of relative- 
ly soft shales and sandstones, with some bands of hard sandstone 
and layers of ironstone nodules. The succession, character, and 
estimated thickmess of the formations are shown in the following 
tables 


SS 
Age ‘Formation Character Thickness 


Feet 


Tertiary ‘Paskapoo “Light grey sandstone, in 

/ part carbonaceous; shale; 
small amounts of sili- 
ceous limestone and t 
volcanic dust; coal seams. 800 = 


‘Edmonton :Grey to white, bentonitic 

' gands and sandstones, with 

grey and greenish shales; ; 

coal seams prominent in ¢ 1,000 to 
some areas, aS at Drumheller. : 1,150 


‘Bearpaw ‘Dark shales, green sands with 
smooth, black chert pebbles; 

: partly non-marine, with 

' white bentonic sands, 

' garbonaceous shales, or thin | 500 to 
coal seams similar to those 600 
in Pale Bedss shales at 
certain horizons contain 
lobster-claw nodules and 
i marine fossils; at other 
: horizons selenite crystals 
are abundant. 
Dn en te ee 


Upper ‘Pale and Light grey sands with ben- 
Cretaceous: Variegated | tonite; soft, dark grey and 
| Beds : light grey shales with 
: selenite and ironstone; 600 + 


carbonaceous Shales and coal 
seams; abundant selenite 
crystals in certain layers. 


Birch Lake (? ) Grey sand and sandstone in 
/ upper parts; middle part of 
Shales and sandy shales, 
thinly laminated; lower part { 100 if 
with grey and yellow weather= 
ing sands; oyster bed common- 
ly at base. 


‘Grizzly Bear Mostly dark grey shale of 
marine origin, with a few 
minor sand horizons; selen- 100 ~ 
ite crystals and nodules up 

tO G or 6 inches dn 

diameter. 


‘Ribstone Creek:Grey sands and sandstones at 

: the top and bottom with in- 
termediate sands and shales; 
mostly non=marine, but middle | O25 = 
shale in some areas is marine, : 


‘ 
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WATER ANALYSES 


Introduction 


The following discussion of water analyses is included to 
assist those who wish to know the effect of various mineral con- 
stituents in well water, which give the water in some wells 
certain peculiar qualities, 


Discussion of Chemicsrl Determinations 


The dissolved mineral constituents vary with the material 
encountered by the water in its migration to the reservoir bed, 
The mineral salts present are referred to as the total dissolved 
solids, and they represent the residue when the water is com-= 
pletely evaporated. This is expressed ouantitatively as "parts 
per million", which refers to the proportion by weight in 
1,000,000 parts of water. A salt when dissolved in waiter 
separates into two chemical units called "radicals", and these 
are expressed as such in the chemical analyses. In the one grou 
is included the metallic elements of calcium (Ca), magnesium (Mg), 
and sodium (Na), and in the other group are the sulphate (S04), 
chloride (Cl), and carbonate (C0z) radicals. 


Mineral Constituents Present 


Calcium (Ca) in the ater comes from mineral particles 
present in the surface deposits, the chief source being limestone, 
gypsum, and dolomite, Fossil shells provide a source of calcium, 
as does also the decomposition of igneous rocks, The common 
compounds of calcium are calcium carbonate (CaCOz) and calcium 
sulphate (CaS0q)s 


Magnesium (Mg) is a common constituent of many igneous 
rocks and, therefore, very prevalent in ground water. Dolomite, 
a carbons ee of crlcium and else is a a source of the 
mineral. The sulphate of magnesium (MgSO combines with water 
to form "Epsom salts", and if present in ae amounts imparts 
a bad taste and is pe eieata to the healthe 


Sodium (Na) is derived from a number of important rock- 
forming minerals, so that sodium sulphate and carbonate are very 
common in ground waters. Sodium sulphate (NaoS04) combines with 
water to form "Glauber's salts", which if present in amounts 
over 1,200 parts per million makes the Kees ae for domestic 


use or for irrigation. Sodium carbonate COz) or “black 
alkeli" waters are mostly soft, the ee “Be softness depending 


upon the ratio of sodium penoanee to the calcium and magnesium 
salts, Waters containing sodium carbonate in excess of 200 parts 
per million -are unsuitable for irrigation. 


Chlorine (Cl) is, with a few exceptions, expressed as 
sodium chloride (NaCl), which is common table salt. When found 
in water in excess of 400 parts per million it renders the water 
unfit for domestic use. 


Iron, when present in more than 0,1 parts per million, 
will settle out of the water os 2 red precipitate on exposure to 
the air. Water that contains not more than 0.5 parts per million 
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is considered the usual upper limit for potable water, but this 
amount is often exceeded. A water that contains considerable 
jron will stain porcelain, enamel were, and clothing that is 
washed in it, but the iron can be almost completely removed by 
aeration and filtration of the water, 


Hardness. Hardness is of two kinds, temporary and 
permanent, Temporary hardness is caused. by calcium and magnesium 
bicarbonates, which are soluble in water but are precipitated as 
insoluble normal carbonates by boiling, as shown by the scale 
that forms in teakettles. Permanent hardness is caused by the 
presence of calcium and magnesium sulphates, and is not removed 
by boiling. Waters grade from very soft to eee hard, and can 
be classified according to the following system-. 


TV the "Examination of Waters and Water Supplies"; Thresh and 


Beale, Fourth Ed. 1935, pe 21. 


A water under 50 degrees (that is, parts per million) 
of hardness may be said to be very soft. 


A water with 50 to 100 degrees of hardness may be said 
to be moderately soft. 


A water with 100 to 150 degrees of hardness may be 
said to be moderately hard. 


A water with more than 200 and less than 300 degrees 
of hardness may be said to be hard, 


A water with more than 300 degrees of hardness may be 
said to be very hard. 


Hard waters are usually high in calcium carbonate. 
Almost all of the waters from the clacial drift are of this type, 
particularly those not associated with sand and gravel deposits 
that come close to the surface. 


In soft water the’ calcium carbonate has been replaced 
by sodium carbonate, due to natural reagents present in the sands 
and clays. Bentonite and glauconite sre two such reagents 
known to be present. Montmorillonite, one of the clay-forming 
minerals, has the same property of softening water, owing to the 
absorbed sodium that is available for chemical reaction.” 


2 Piper, A.Me: "Ground Water in Southern Pennsylvannia", Pen. 
Geol. Surv., 4th series. 

If surface water reaches the lower sends by percolating 
through the higher beds it may be highly charged with calcium 
salts before reaching the bedrock formations containing bentonite 
or glauconite. The completeness of the exchange of calcium 
carbonate for sodium carbonate will, therefore, depend upon the 
length of time that the water is in contact with the softening 
reagent, and also upon the amount of this material present. The 
rate of movement of underground water will, consecuently, be 
a factor in determining the extent of the reaction, 
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TOWNSHIPS 51 TO 34, RANGES 21 TO 24, 
WEST OF FOURTH MERIDIAN, ALBERTA 


Introduction 


The investigation of ground-water resources in Alberta was 
continued during the summer of 1949 by the writer, ably assisted by 
P, Je S. Byrnes. The surface deposits were also mapped, and the relation 
of both the surface deposits and the underlying bedrock to the ground= 
water supply studied. The following report is based on information 
gained at that time. 

Physical Features 

Red Deer River flows southward through the eastern townships 
of the area in a valley 450 to 700 feet deep and 1 mile to & miles wide, 
which has the steep walls and canyon—like form of a new drainage channel 
developed in unresistant material in a semi~arid region, Many deep 
gullies, as much as 4 miles long, are tributary to it. The land a mile 
or so back is singularly unaffected by the nearness of the river, with 
no general slope towards it, and with much the same general topographic 
features as occur in places remote from the river, Big Valley Creek 
enters Red Deer River in the northeast corner of the area through a 
gully—like valley and is the only large tributary, In the area mapped 
the river drops from about £,3¢5 to about 2,225 feet above sea~level, 
and thus has a gradient of 3 or 4 feet to a mile. 

Three other large valleys strike southeast through the area, 
with courses parallel with that of Red Deer River in townships dl, 3e, 
and 33, Threehills Creek crosses the southwest corner of the area 
with a flat-floored valley as much as 4 or 5 miles wide and generally 
about 300 feet deep. Ten miles east of this Ghostpine Creek flows in 
a parallel direction along another flat-floored valley 5 miles wide 
and 250 feet deep. The third parallel valley, which joins the Red 
Deer at its bend in township 35, does not new contain any stream, but 


is about 200 feet deep and 3 or 4 miles wide. Small streams are 
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numerous, and the area, and especially the southern half, is well drained, 
though in the north a few ponds and sloughs collect water. 

Several hills, such as Three Hills in the west, and others 
in the northwest, reach more than 3,100 feet above sea-level, and 
others, present in all regions, rise above 3,000 feet. Most of the 
area is more than &,700 feet above sea-level, and the lowest point, 
where Red Deer River leaves the area, is about 2,200 feet. The 
topography consists of broad, bedrock hills, ridges, and divides, 
commonly gullied, separated by wide, mostly gently—walled, valleys. 

Local relief is, in places, x00 to 500 feet, Except in the north 
and east, drift hills are uncommon, and the surface has a generally 
smooth appearance,.- 

Geology 

Glacial deposits cover almost the entire area. The underlying 
bedrock is either Edmonton formation or the overlying Paskapoo formation, 
the latter occupying some three—quarters of the area, Older formations, 
mentioned in a table earlier in the report, underlie the Edmonton, but 
at too great a depth, probably not less than 1,000 feet, to affect 
surface features or water supply. 

The prevailing dip of the bedrock is to the west and southwest, 
and in those directions 300 or 400 feet of Paskapoo formation may cover 
the Edmonton, This cover thins to the east, where the Edmonton commonly 
underlies the unconsolidated material. Practically all the exposed 
bedrock is Edmonton formation, as Red Deer River, Big Valley Creek, and 
most of the gullies cut into this formation, Bedrock is exposed or very 
near the surface in about 45 square miles, mostly in Red Deer Valley, but 
also in several small areas in the southwest, 

Edmonton Formatione The name Edmonton formation was first 
applied to the beds containing coal in the Edmonton area, and later to 


the same beds in adjoining areas, The formation has a total thickness 
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of 1,000 to 1,150 feet, but is bevelled off eastwards, and the eastern 
edge of the formation follows a northwest line from Coronation through 
Tofield to a point on North Saskatchewan River about midway between 
Edmonton and Fort Saskatchewan, No Edmonton beds occur northeast of 
this line, but as the formation dips to the southwest it becomes pro- 
gressively thicker in that direction, 

The Edmonton formation consists of poorly bedded, grey and 
greenish grey clay shale, coal seams, and sand and sandstone that contain 
clay and a white material known as bentonite, Bentonite when wet is very 
sticky and swells greatly in volume and when dry tends to whiten the beds 
containing it, Such beds are relatively impervious to water, and at the 
surface produce the "burns" of barren ground where vegetation is scanty 
or absent, 

Paskapoo Formation, This formation was first named by Tyrrell 
from exposures of the lower part of the formation along Blindman River 
near its confluence with the Red Deer, It is composed essentially of 
sandstone and shale deposited in fresh water and includes some thin 
coal seams and carbonaceous beds, The basal beds, which are of importance 
in this area, are massive, crossbedded sandstone that weathers buff- 
yellow, and are in striking contrast with the underlying, light-coloured, 
bentonitic clay of the Edmonton formation. About 150 to 200 feet above 
the base of the formation are a series of lenses of siliceous limestone 
containing fossil gastropods and pelecypods, This limestone may be 
Jargely the cause of the extreme hardness of some of the ground water in 
the area. 

Unconsolidated Deposits, During Pleistocene or Glacial time, 
great accumulations of ice formed at various centres in northern Canada, 
This ice moved out in all directions from these centres and covered 
large regions with what has been called the continental ice-sheet, As 
the ice advanced, it picked up great quantities of loose rock debris 


that was deposited when the ice finally melted, This material is 
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unconsolidated, and is commonly called glacial drift. 

The present area was entirely covered by one or more contin-— 
ental ice-sheets during Pleistocene time, and the final retreat of 
the ice left the bedrock buried to various depths of glacial drift, 
the unconsolidated deposits of the area, Most of the glacial drift 
consists of boulders and pebbles of various compositions and sizes 
embedded in a matrix of clay or sandy clay to form a more or less 
impervious mass known as boulder clay or till, MIrregularly inter 
mingled with this till, and also lying above it, are beds, pockets, 
and lenses of sand and gravel that form the water~bearing members or 
aquifers. 

The character of the till changes from east to west. In 
the east most of it is very sticky, grey in colour, and contains much 
clay but little sand. In the west, however, where there is a greater 
content of material from the Paskapoo formation, the till, although 
containing much clay, is brown, more sandy, and slightly less sticky, 
Stones are nowhere common, and pockets and lenses of gravel are almost 
entirely absent, 

The unconsolidated deposits are rarely more than 30 feet 
thick and probably average less than 20 feet in thickness, They are 
thickest in the north and northeast, 

Ground Moraine, This type of glacial drift is chiefly till or 
boulder clay laid down beneath the eee. It commonly has a flat 
or gently rolling surface, and covers 568 square miles, or about two- 
thirds of the area, 

End Moraine. Part of the material carried by the ice-sheet is 
dropped at its front or margin during pauses in the general retreat of 
the melting glacier, It consists of till, silt, sand, and gravel 
gathered during the advance of the ice-sheet. Much of the clay, silt, 


and fine sand may have been carried away by melt-water from the glacier, 
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and the material forming end moraine is mostly coarser than that seen 
in ground moraine, It is characteristically arranged in hummocks and 
undrained or poorly drained hollows. About 65 square miles of the 
area, mostly in the north and northeast, is covered with low, weakly 
developed, end moraine, 

Glacial—lake Deposits. During the melting back of the ice- 
Sheet many lakes were formed where the normal drainage was temporarily 
blocked by lobes of ice or masses of glacial debris, Sand, silt, and 
clay were washed into these lakes and there deposited, Draining or 
lowering of these lakes exposed this material. Such deposits, in 
this area mostly clay, cover about 95 square miles in the valleys of 
Threehills and Ghostpine Creeks, 

Some small areas of stream and glacial-—outwash gravels are 
present, and will be mentioned in the descriptions of the various 
townships. 

Water Supply 

With a few excentions to be mentioned later, sufficient 
supplies of water can be obtained anywhere in the area, The quality 
is generally good, and chemical analysis of representative samples 
are given later, The average depth of drilled well is about 135 feet, 
with the deepest wells in the east near Red Deer Valley, where many 
are more than «50 feet deep. The rise of water in the wells is small 
or negligible in the east, but is greater in the west, 

The average yearly precipitation in the area ranges from about 
14 to 18 inches, and the region is semimarid, Onc—third to one-quarter 
of the precipitation is in the form of snow, As the area is generally 
well drained, trees few, vegetation light, and much of the surface 
material nearly impermeable, run-off is quick and proportionately large. 


Also, as humidity is generally low and the summers warm, the rate of 
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evaporation is high, The proportion of the precipitation and the total 
amount of water that seeps into the unconsolidated deposits and bedrock 
to become ground water is, therefore, relatively small. However, as 
the area is rather thinly populated, the amount of ground water is 
sufficient for present use, Red Deer River is the only large source 

of surface water, as other streams are nearly dry much of the summer, 

Of the surface deposits only the end moraine and lake sand 
are important in water supply, and even they are seldom of much value 
and generally yield only a fair supply or one insufficient for local 
purposes. Any attempt to obtain water from ground moraine or lake 
clay is inadvisable. Water found in the Pleistocene deposits is 
mostly hard, as it contains much calcium, and may also contain 
noticeable amounts of irone 

Of the 537 wells recorded, 518 draw from bedrock aquifers, 
and about 175 of these, mostly in the east, depend upon aquifers in 
the Edmonton, whereas about 145, largely in the west, tap aquifers in 
the Paskapoo. Determination of the formation in which an aquifer lies 
is commonly difficult as the contact between the two formations is 
very uneven, 

The Edmonton contains many isolated lenses of sand irregularly 
distributed through the formation. Some zones contain more of these 
lenses thm others and, as the water is in the sand, these zones are 
the more likely to yield water, Water is also frequently found either 
above or below coal seams, As the beds dip to the west and the surface 
of the ground rises to the west, an aquifer becomes more deeply buried 
in that direction, and others appear above it. Thus few aquifers are 
traceable very far in an eastewest direction but may be traced farther 


north and south. 
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Although aquifers in the Paskapoo are more commonly used 
in the western part of the area, the Edmonton beneath it is everywhere 
a potential source of water. The upper part of the Edmonton, which is 
present in this part of the area, contains much water, but only yields 
it slowly because of its generally small grain size and high bentonitic 
content, Large supplies are thus seldom obtained from it, 

Water entering the Edmonton beds through glacial deposits 
is commonly charged with calcium carbonate and, consequently, hard. 
Sodium carbonate from the Edmonton formation, however, replaces the 
calcium carbonate, softening the water. Generally the longer water 
is in contact with the Edmonton formation the softer it becomes, and 
although hard or medium hard water may occur near the surface, deeper 
down all the water is soft. Sodium carbonate is the principal mineral 
matter found in water from the Edmonton formation, but small amounts 
of iron occur in places, and some carbonaceous material from water 
near coal seams. 

The Paskapoo formation generally contains abundant water, 
mostly in porous sand lenses that are more common in some horizons 
of the formation than in others. None of these lenses can be traced 
far, but in most places they overlap to form aquifer zones, The water 
of each of these zones bears distinguishing characteristics, As with 
the Edmonton formation, these aquifer zones become deeper to the west, 
and finally can be traced no farther, 

The sand of the Paskapoo formation is commonly coarse, and 
thus will yield large quantities of water rapidly, This, however, is 
a drawback where the Paskapoo forms high ground or is cut by valleys, 
for it also allows easy drainage to lower ground or into the underlying 


Edmonton formation. For this reason aquifers in the Paskapoo formation 
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supply few wells in the eastern part of the area, Apparently the water 
drains out of the thin cover of Paskapoo rocks, and the main supplies 
come from the Edmonton beds, 

The water contained in the Paskapoo formation varies greatly 
in quality, but generally contains much calcium carbonate, particularly 
if drawn from near the horizon of the siliceous limestone layers where 
much of the water is too hard for ordinary washing, Both above and 
below this zone the water may not be as hard and is soft in some caseSe 
Most of the Paskapoo water, and particularly the very hard water, 
contains a noticeable amount of iron, which commonly gives yellowish 
or brownish stains. 

Over much of the area, especially in the Edmonton formation 
west of Red Deer River, precautions against gas should be taken if a 
well is being hand dug. Boring or drilling of wells is generally 
advisable. 

As the soft water of the area contains much soda, aluminium 
or magnesium casing is inadvisable in wells yielding soft water. 

Township 31, Range @l, Red Deer River flows southward 
through the centre of the township in a valley about 400 feet deep 
and 13 miles wide. Many deep gullies, several 3 or 4 miles long, are 
tributary, and these cut an otherwise flattish surface, The topography 
is completely areflexion of bedrock, and is unaffected by the drift. 

Except for the river valley and the gullies, in which bedrock 
is exposed continuously, ground moraine covers the entire surface, In 
the northeast this has been modified by water, and patches of lake clay 
are present, The moraine is composed of a clayey, practically stoneless, 
dark, commonly almost black, till, and probably averages less than 10 


feet in thickness, No wells obtain water from the unconsolidated deposits 
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and their thinness and clayey nature would render any attempt to do so very 
inadvisable, 

The bedrock exposures along the river and the gullies are all 
of the Edmonton formation, and this formation generally underlies the 
unconsolidated deposits. The Paskapoo formation may be present in 
the higher parts of the township in the northeast and southwest, but 
all the water used appears to be drawn from Edmonton beds, and 
probably no attempt should be made to find water in the Paskapoo, 

MEL the wells recorded ere-driiied, and they are from 150 to 
5<0 feet deep, with an average depth of 210 feet, They tap aquifers 
lying between %,590 and &,590 feet elevation, and mostly from 2,440 to 
k,o00 feet. All yield very soft water except for one well which 
supplies hard water for no known reason, Iron is seldom noticeable, 
The water is under little pressure and has practically no rise in the 
wells. 

The river has an immense effect on the water supply of the 
township, and, through its drainage of higher aquifers, is the chief 
cause for the deepness of the wells, This is also the reason that the 
Supply in most of the wells in only fair, and is, in two cases, 
insufficient, 

Several measures can be taken to ensure larger supplies of 
water, First, it is best to drill as far from the river valley and the 
deeper gullies as is possible. Second, larger supplies can be obtained 
by drilling nearly to river level, This would necessitate very deep 
drilling and probably much pumping, as the water is unlikely to have 
much rise. Third, the use of larger diameter holes and drilling to a 
greater distance below the aquifer should increase the reservoir. 
However, as all these measures add to expense and may not result in 


satisfaction, they are hardly advisable unless larger quantities of 
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water are absolutely necessary. Dugouts, or damming of streams and 
gullies, may aid in watering stock, and Red Deer River is always a 
potential source of water. However, anyone expecting to move into 

the township would be well advised to investigate water~supply conditions 
carefully if they anticipate requiring large quantities of water. 

In general, this township is poorly off for water, and the 
cost of obtaining adequate supplies is high, | 

Township 51, Range ee Ghostpine Creek flows southward 
through the centre of the township in a comparatively flat—floored 
valley 4 or 5 miles wide and several hundred feet deepe The elevation 
of the valley floor is about 2,600 feet, and from there the land rises 
to &,900 feet in the northeast and 5,000 feet to the southeast, The 
topography reflects broad, bedrock hills whose shape is little modified 
by dritte. 

Dark, sticky, lake clay or silt covers about 20 square miles of 
the valley, The rest of the township is covered by a mantle of dark, 
commonly almost black, clayey ground moraine that contains few stones. 
The average thickness of the unconsolidated deposits is probably less 
then 15 feet. This thin sheet of drift, most of which is clay, is 
useless for water supply, and no well is known to draw water from ite 

The Paskapoo formation is in the higher parts of the township 
and contains so much coarse sand that water from it can seep easily 
into valleys or the underlying Edmonton formation and leave it 
relatively dry. Thus, although the Paskapoo probably underlies much 
of the township, all the water used appears to come from Edmonton bedse 
One well 50 feet deep dug on low ground obtains a good supply of soft 
water. All the other wells are drilled and range from 80 to x80 feet 


in depth, with an average of 170 feet, The deeper wells are largely 


ay Al ; 
ped a GH” on : 


rr | i 
; “ o i . i <3 
thy 5 feat: pacar ber, ip -apchamenrle, it og tnaeeiMls| 
i ‘ ‘s 3 


a ea | 
oP 7" ts i ramvber, ees ae 
ini © o¥ewhs &f cewii ted hed bas loots skate at has ae 
: 
ij . : 
‘ Me ‘ea 3 es 


P tee } Hh ae ey aie © 
hare. Ths Fe on oF ride: +B ea onary 15. tavern! sot 
v ¥ ee 
at oe a yes 
Pay : 
, 


‘GP weyAR od | 5 seidiales 


Vas 


ey 
| . | ™_ : Po a 
; | P 7 : vf wr " 1, £5 ‘ ties ty Oy iss 4 cnet iee are ‘ote ibn wt oS oe et La 
; | ycicai' "Se od 

* ‘ - | a2 et te i; (ret | ene ; F 4 ta . Pr oig eh? qt. Gate ad ‘gala vith orton aT 


; i " a 


a : ; Pit Opa i aki r Gri oe sniphte a 


bee; Dent) levied A ok apie aid Bo: sida 9 figoer oii 


solsavele ed? yeh tos barbrutd Uekerse bem aithy safe 240 boat 
* : . y : 


/ ‘ 
A 
: ; yn id 
] 1 + + AO4 i eyed lie on wi {2 n ; 
o w Ad *" - ww get Woe, GL SOGi > 
: im , ih Pa 
aa Ss ar ok Pos) iPass Ss ive LA? +t OE 2 re Die ; 
’ =< 
i 

4 A f, : 


es aLretl } ~~ : tht al Gi: mee veo f Jboserd cutee ialia 
gy 

ot tiab” 
: i ae Lee 
Tevow Jffe te wate eat “WHetts ea » 
a | a => 


Jine to aftoon 5 vi Sav Gl pita? alt Tp Peet edt anne elt ; 


m ‘ 4 ' i oa 

' ‘ i t ue | hive eee ‘ ew yee ye | ; lober ‘os, & 

7 t a 

' - m o a : 
ie i Pai ih rm & re eae by) POET 4 a sitesi e J eo] 
_ 

a ‘ | ¥ : ata 

; 


aT , ‘ ¢ ahh 
/ Sh wa ut ae Het 8 GF Lig rhe : iy ors i Gi 235 eee) 3 y oH ta, ‘Zs “4 my ints JA apne 
4 n ay , A - on i i, a0 ; 44) 0 
Ny "el ory (HO Ta) ty iH ‘ie urd et, eng | sili ue is eats % i sib tte { alias 
y 5 ‘ ~ ¥ i Ai ' ; r - : ? ; re ab 7 


: F vel es, “=, 

’ ay ee ee | Beat eo 

: At LOS, alah) toh eh BOT a ts sab 5c fnusorrs a WoL 0 re) 4086, tot 
oe gals ty @ worte ie hn 4 

a Sieh GES ov OO wot absten ee’ epee seis mas eh we wae’ 
¥ ey f oe pets 


ea EO he Ft 7 Rill . 
Cleetad ‘ett erg? neti ott : Leu VS. to. 


ene Lae a A) youn 
: ney oe : 


| 


Ros Liebe 


in the high land in the northeast part of the township. Aquifers used 
range from 2,400 to e,780 feet in elevation, but are mostly in that 
zone between 2,540 and 2,605 feet. The supply is satisfactory in all 
cases, and is usually good, Ali but four of the wells supply very 
soft water, but the water from two of these four is unfit for con- 
sumption, Iron in noticeable quantity is rarely presente As the 
water drains readily into Red Deer River it is under little pressure 
and has practically no rise in the wells and, consequently, requires 
much pumping. 

Water supply is better here than in the township to the east 
and sufficient water for farm use can be obtained anywhere. However, 
large supplies, such as for town water systems or large numbers of 
stock, would be difficult to obtain, The deep drilling, and the large 
amount of pumping necessary to raise the water from its low level, 
make water supply here costly. 

Township 51, Range «5. The divide between Threehills and 
Ghostpine Creeks runs through the township. The terrain in many 
places rises to a height of 5,000 feet above seaslevel. Threehills 
Creek crosses the southwest corner of the township in a valley 200 
feet deep and drains that part of the township, but in the east the 
land slopes towards Ghostpine Creek. The surface near the valleys 
is relatively flat, but elsewhere are coulées and broad, bedrock 
hills little modified by drift. 

A nearly flat mantle of lake clay covers about 7 square miles 
along the valleys in the southwest and northeast. Sticky, clayey, 
grey ground moraine that contains few stones covers the remainder of 
the area to a depth of several feet. The unconsolidated deposits 
have an average thickness of less than 15 feet and are too thin and 


contain too much clay to be of any importance in water supply. 
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A thin section of Paskapoo formation underlies the unconsol- 
idated deposits in most places, but is not thick enough to contain 
much water so that important amounts are also obtained from the under~ 
lying Edmonton, All wells tap bedrock aquifers and all, except one 
that is bored, are drilled. About half draw from each formation, but the 
formation used commonly cannot be determined with accuracy, as no dis- 
tinct division between the formations is apparent. The wells range 
from &5 to 265 feet in depth, with an average of 160, and draw from 
aquifers between &,600 and 2,950 feet above sea~level, and particularly 
between 2,600 and &,840 feet. The lower aquifers, largely in the 
Edmonton formation, supply chiefly soft water, whereas the others, 
mainly in the Paskapoo, yield mostly hard to very hard water, which 
usually contains noticeable iron. Soft and hard water wells are about 
equal in number. Most yield adequate to good amounts of water, but in 
several the supply is insufficient. The wells with poor supplies are 
all on upper parts of gentle slopes 100 to e200 feet or more high, and 
thus the water tends to be drained away by springse Deepening should 
greatly improve the supply in these wells, and in few cases would 
need to be very great. The water is under small pressure and has 
little rise in the wells, although its rise is greater than in the 
townships to the east. 

In general, ample water for ordinary farm use can be obtained 
anywhere in the township, but large supplies might be difficult to 
get, because much of the water in the Paskapoo drains into valleys 
and seepage through the Edmonton is slow, As the wells tend to be 
deep, and the waterlevel low, drilling and pumping are eee 

Township Sl, Range e4, Threehills Creek flows southeastward 
across the northeast of the township in a gentle=sided valley several 
miles wide and as much as e00 feet deep. From the valley the surface 


rises both to the town of Three Hills, in the northeast, and to the 
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southwest, rising steeply in the very southwest corner, The topography 
reflects broad, bedrock features that are little modified by drift. 

About 11 square miles of the valley of Threehills Creek have 
a flattish cover of lake clay, The remainder of the area, except for 
some exposures of Paskapoo formation in the west, is covered by a thin 
mantle of sticky, grey or black, nearly stoneless till. The uncon- 
Ssolidated deposits average less than 15 feet in thickness, and are too 
thin and contain too much clay to be a satisfactory source of water, 
and, indeed, none of the wells recorded draws from aquifers in them. 

Paskapoo formation underlies the township, but as it is 
commonly too thin to contain much water the Edmonton formation is also 
important in water supply, and about one-third of the wells appear to 
use Edmonton aquifers, Wells are shallower than in the townships to 
the east, ranging from 30 to 250 feet in depth with an average of 110, 
and use aquifers between &,620 and k,990 feet above sea~level, with no 
eet euinc re ponent zones in this range. Although about 60 per cent 
of the wells yield hard water, that from the lower, Edmonton, aquifers 
is generally soft, and the water has enough pressure to rise one-third 
to two-thirds of the distance to the surface, The quantity of water is 
generally adequate to good, being insufficient in only one well, which 
was probably a fault of the well rather than a lack of good aquifers. 
Iron is seldom noticeable in the water, 

In general, sufficient water for farm use can be obtained 
at depth anywhere in the township, but much pumping is required, Wells 
with large supplies are not common, partly because the coarse-grained 
Paskapoo is easily drained to low ground, and also because the Edmonton, 
although containing large quantities of water, does not permit easy seepage 


of this water into wells as it is relatively fine grained, 
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Township 52, Range &l, Red Deer River flows southward, near 
the western edge of this township, in a valley 1 mile to @ miles 
wide and more than 500 feet deep, to which many deep gullies, several 
as much as 3 miles long, are tributary. Except for the river valley, 
the gullies, and a broad, x00-foot high bedrock hill in the north, the 
township has a relatively flat surface, 

Patches of gentle end moraine cover high land in the northeast. 
Elsewhere is a thin mantle of ground moraine, which in the southeast has 
been modified by water to give local patches of thin lake clay. The 
till of the ground moraine is usually dark, commonly nearly blacks 
It is largely composed of clay and is sticky and contains few stones. 

As they probably average less than 15 feet in thickness, and are of a 
clay composition, the unconsolidated deposits are practically useless 
for water supply, and no wells draw from theme 

Edmonton formation is exposed continuously along the river 
valley and in many gullies, and underlies the lower parts of the 
township. Paskapoo formation is probably present in much of the 
higher land, as in the northeast, but is much less important for 
water supply, and only two wells that draw from Paskapoo aquifers are 
recordede These yield fair quantities of hard water that contains 
noticeable iron. As the Paskapoo is commonly coarse grained, water seeps 
Quickly through it and escapes to valleys, gullies, and the underlying 
Edmonton, Thus, most wells must pass through the Paskapoo and tap 
aquifers in the Edmonton, 

The wells are from 70 to 274 feet in depth, with an average of 
165 feet, and use aquifers from 2,450 to 2,745 feet above sea~level, 
mainly from 2,525 to 2,745 feet, Those below 2,700 feet are all in the 
Edmonton formation, and practically all yield good quantities of very 


soft water without noticeable iron, Those above 2,735 feet are in the 


ru 7 
a, 


4 wate 

=~ we 

aoe Ny, ir 

“ me { 
aS 


a gee 


Paskapoo, As would be expected in a township where drainage into a 
river valley and into gullies is strong, the water is under little 
pressure and has practically no rise in the wells, which makes pumping 
expensive. Drilling, so far as possible, from the river valley and 
the gullies is advisable. 

Although no trouble in obtaining adequate water for farm use 
is apparent, pete oe experienced in obtaining larger 
quantities. More water could be obtained by drilling to about river 
level, or by providing larger reservoirs through larger diameter wells 
and by drilling deeper than the aquifer. As all these methods are 
expensive, the conservation and use of surface water may prove 
practicable if much water is required for stock. 

Township Se, Range cée The divide between Red Deer River 
and Ghostpine Creek strikes north through the centre of the township, 
and reaches *,900 feet above sea-level. The 500 foot deep Red Deer 
Valley crosses the extreme northeast corner, and several of its tributary 
gullies cut the eastern districts, Ghostpine Creek flows southward 
near the western edge in a wide, gentle~walled valley 200 feet deeps 
Broad, bedrock! hills and ridges, little modified by smaller, drift 
features, shape the topographye 

Lake clay and silt produce a nearly flat surface in more than 
le square miles of the valley of Ghospine Creek, EHlsewhere is a thin 
mantle of ground moraine, that increases to ee end moraine in the 
extreme northeast, and is composed of a clayey, commonly dark or even 
black, sticky till that contains few stones, As the drift probably 
averages less than <0 feet in thickness and has a clayey composition, 
it is useless for water supply and no wells draw from aquifers in it. 

Paskapoo formation commonly underlies the drift, but as it is 


thin, is in the higher areas, and is coarse grained, water easily seeps 
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out of itints valleys or the underlying Edmonton, It thus has Little 
importance in water supply, except to necessitate deeper wells where it 
has to be pierced. ALI wells recorded enter the Edmonton formation and 
are deep, half being more than 500 feet deep. They range from 90 to . 
360 feet in depth with an average of 260 feet, the deepest average of 
any of the townships, They tap aquifers lying between 8,570 and &,720 
feet, but largely in the zone from 2,560 to 2,625 feet above sea~level, 
The water in all is very soft, and iron is never noticeablee Because 
of drainage by springs into coulées and the nearby river valley, the 
water has little pressure and its rise in the wells is negligible, 

Practically all the wells have ample water, but the supply is 
no more than adequate in four and is insufficient in one, These five 
wells are in the six eastern sections, near Red Deer Valley, and 
obviously much of their water is drained into this valley, It is 
advisable to drill as far as possible from the river valley, and, if 
large supplies are needed, it will be necessary to drill nearly to river 
level, although even there the amount of water available may not be 
as great as desired, Conservation and use of surface water may be 
practicable in watering many stock, and the quantity of water may be 
increased by having larger reservoirs in the wells, made by using larger 
diameter holes and going farther belcw the aquifers, These methods are 
expensive, and pumping from the low levels to which the water rises is 
also expensive. If much water is required conditions should be investi~ 
gated carefully before moving into this township, 

Township 35%, Range 23, The Three Hills, which rise to about 
5,100 feet above sea~level, are a distinctive feature of the west part 
of this township. Eastward from them the surface drops with a fairly 
uniform slope to about 2,700 feet at Ghostpine Creek, which flows 
southward through the east in its characteristic broad valley, The land 
near the creek is relatively flat, whereas elsewhere broad bedrock hills, 


little modified by drift, shape the topography. 
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Lake clay and silt, commonly not thick enough to smooth out 
the features of the underlying bedrock, cover about 8 square miles 
near the creek, A fairly smooth mantle of ground moraine, composed of 
sticky, usually grey, clayey, nearly stoneless till, covers the 
remainder of the area, As they have an average thickness of probably 
less than 15 feet, and are generally clayey, the unconsolidated deposits 
are of little importance in water supply. In section 4 one hard-water 
well is thought to obtain its water, an adequate supply, from these 
depositse 

Edmonton formation underlies the unconsolidated deposits near 
Ghostpine Creek, but elsewhere it is generally overlain by the Paskapooe 
As the contact between the formation is uneven, difficulty arises in 
determining which wells draw from Paskapoo and which from Edmonton 
aquifers, but about two-thirds appear to enter Edmonton beds. The 
drilled wells are from 70 to 330 feet deep, with an average depth of 
150, and tap aquifers lying between 2,595 and 2,830 feet above Seam 
level, and particularly in the zones of &,595 to 2,690 feet and &,'765 
to &,852 feet. About half the wells yield soft or medium—hard waters 
The water from the lower aquifers tends to be softer than that from the 
higher, as it is drawn largely from the Edmonton formation, The water 
in half the wells contains noticeable iron. 

The quantity of water in practically all wells is adequate to 
good, though in no instance is it large. The deepest aie, Which draws 
upon a low aquifer, for unknown reasons has insufficient water for 
ordinary farm usee The trouble may be with the well, as higher aquifers 
sheuld be present. Deepening 60 feet should give a sufficient supply of 
soft water, 

The water is under little pressure and its rise in the wells is 


negligible. On account of the deepness of the wells and the amount of 
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pumping required, water is relatively expensive to obtain in this 
township, and difficult to obtain in large amount. 

Township Se, Range «4. In the western part of this township 
Threehills Creek flows southward through a gentle-walled, flattish 
floored valley several miles wide and perhaps 200 feet deep. From 
there the surface rises to Three Hills, a distinctive feature in the 
east. Broad bedrock hills, commonly gullied but little modified by 
drift, shape the topography. 

A flattish mantle of lake clay and silt, that is never thick 
enough to smooth over the relief features of the underlying bedrock, 
covers about le square miles of the floor of Threehills Creek valley. 
Ground moraine, composed of a grey, sticky, usually clayey till that 
contains few stones, covers the remainder of the areas As the drift 
probably does not average much more than 15 feet in thickness, and is 
of a clayey composition, it is of no importance for water supply, nory 
so far as is known, do any wells use aquifers in ite. 

Paskapoo formation underlies the drift, but is thin enough to 
permit the deeper wells to reach aquifers in the underlying Edmonton 
formation, The uneven contact between the two formations makes it 
difficult in some cases to determine from which formation a well draws 
its water, Two dug wells, one flowing, obtain good supplies of water 
from Paskapoo aquifers. The rest of the wells are drilled, and are from 
50 to 280 feet deep with an average of 120, They tap aquifers lying 
between 2,675 and 2,910, but mostly from 2,735 to R815, feet above sea— 
level, All those aquifers below 2,815 feet yield, or else when the wells 
were new yielded, ample water, In those above &,815 feet the supply 
is only fair, and from the highest aquifer insufficient. Only a few 
lower aquifers are in Edmonton beds, and less than one-fifth yield 


soft water, The water from half the wells contains a noticeable anount 
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of iron, The water has little pressure and its rise in the wells is 
in most cases negligible, 

In general in this township satisfactory amounts of water, 
usually hard, can be obtained from aquifers below &,815 feet. Larger 
amounts, such as might be needed for town supply, are probably 
unobtainable at any reasonable depth. 

Township 55, Range Rl. Red Deer River crosses the southwest 
corner of the township in a steep-walled valley 500 feet deep and 14 
miles wide, with several deep, tributary gullies as much as @ miles longe 
From this valley edge the land rises about 200 feet towards the centre 
of the township. Broad, bedrock hills, with smaller ones superimposed, 
produce the rolling surface typical of most of the township, Many 
hollows in the north contain water all summer, whereas those in the 
south become dry, and trees, which are lacking in the south, grow in 
the north. 

Except for 8 square miles of ground moraine in the southwest, 
the township has a cover of end moraine, with gentle-sloped hills that 
rise perhaps «O feet above the kettles, The till composing the moraine 
contains much clays It is sticky, usually brown or grey in colour, and 
contains few stones. The average thickness of drift is probably less 
than 20 feet. The ground moraine is useless for water supply, but 
some hard water can be obtained from end moraine, particularly from 
near the hollows. Two dug wells are recorded that draw fair quantities 
of water from it. This water would be of no importance were it not 
that obtaining water from the bedrock is expensive, as wells into it are 
deep and the rise of water negligible, 

Although the Paskapoo formation underlies the unconsolidated 
deposits in the higher districts, it contains no water, and necessitates 


deep drilling in those wells that must pass through it, The lack of 
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water is due to the formation's relatively coarse grain-size so that, 
as it pacar ene higher areas, the water readily drains away into 
valleys and the underlying Edmonton formation, All bedrock wells are 
drilled into the Edmonton, and are from 80 to 300 feet deep, with an 
average of 195. They tap aquifers between &,5350 and &,755 feet, but 
mostly between 2,590 and 2,700 feet, and all yield very soft water, 
with iron noticeable in the water of only one well, Good quantities 
of water are the rule, but in several wells the supply is only 
adequate, and in three is insufficient. One of these latter, in the 
southwest of section *e6, is comparatively shallow and obviously should 
be deeper. The lack of water in the others is more likely the fault 
of the wells than a lack of aquifers. Drainage into Red Deer River 
prevents the water having much pressure, and its rise in the wells 
is negligible. 

In general, sufficient soft water for ordinary farm and 
domestic use is available in the bedrock, but larger quantities 
probably are unobtainable, because seepage through the fine-grained 
Edmonton formation is slow, Water is expensive to obtain in the 
township. 

Township 55, Range eee Red Deer River flows south in the 
eastern part of the township through a valley, up to & miles wide and 
500 to 700 feet deep. This valley has many deep tributary gullies, several 
as long as 35 miles, It and its gully system occupies one=third of 
the township. The remaining two-thirds of the township consists of 
broad, bedrock hills and ridges, with superimposed, smaller hills in the 
southeast. 

Low, knob-and—kettle end moraine covers about 4 square miles 
in the southeast, lake clay is present in the southwest, and gravel, 
probably pre-glacial, lies in sections 29 and 32, Otherwise the 
township, except for the valleys and gullies, which are mainly in 


bedrock, has a mantle of ground moraine composed of sticky, clayey, 
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usually grey, almost stoneless till. As the drift probably does not 
average more than 15 feet in thickness and is clayey throughout, 
finding a good water supply in it is impossible, and no wells draw 
from aquifers in it. 

The Edmonton formation outcrops continuously along Red 
Deer Valley and in many of the gullies, and also outcrops near 
Ghostpine Creek in the southwest. The Paskapoo formation underlies 
the drift in the higher and more populated parts of the township, 
and supplies most of the water, Probably three-quarters of the 
wells draw from aquifers in the Paskapoo, but the uneven contact of 
it with the Edmonton makes it uncertain in which formation many 
aquifers are. 

The water~supply conditions described for township 33, 
range 2, continue into that part of this township east of the 
rivere West of the river most of the wells recorded are drilled, 
and range in depth from 60 to 385 feet, with an average of 1353 110 
feet for those into Paskapoo and ke5 feet for those into Edmonton, 
Aquifers used are between 2,560 and 2,860 feet above sea-level, with 
four wells drawing ample soft water from aquifers below 2,700 feet in 
Edmonton beds, but most tapping aquifers lying between 2,770 and 
&y810 feet. No soft water is obtained from the Paskapoo formation, 
and some is very hard, too hard for washing, Half the Paskapoo wells 
yleld water with noticeable iron, and in a few cases enough to prevent 
its use, 

Practically all the wells in this township have good amounts 
of water, and the supply is inadequate in only three. One of these three, 
in the southeast of section 16, probably drains into Ghostpine Creek, 
and should need only slight deepening for improvement, whereas the 
other two are near Red Deer Valley and may have difficulty obtaining 


adequate supplies, Large amounts of water, as for town use, may also 
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-be difficult to obtain because of drainage into Red Deer Valley, 
Also, because of this drainage, the water has little pressure, and 
generally rises no more than one-third of the distance to the surfaces 
Wells should be drilled as far from the river as possible, 

Township 55, Range «5. Ghostpine Creek flows southeastward 
through the centre of the township in a valley several miles wide and 
150 to 250 feet deep, The land rises steadily, but gently, from the 
stream and, except for several gullies, reflects a generally smooth 
bedrock surface that has been little modified by drift, 

Lake sand, silt, and clay form a flattish cover in about 13 
Square miles near the creek. Elsewhere a mantle of ground moraine, 
composed of a grey or brown, sticky, clayey, nearly stoneless till, 
overlies the bedrock. As the unconsolidated deposits probably do 
not average much more than 10 feet in thickness and are clayey, they 
are of no use in water supply, and no wells that draw from aquifers 
in them are recorded. 

The Edmonton formation underlies the drift in about half the 
township, chiefly in a belt near Ghostpine Creek where it outcrops, 
The Paskapoo formation underlies the drift in the higher districts, 
mainly in the west and northeast, but, being comparatively coarse 
grained, it is easily drained into valleys and the underlying Edmonton, 
and thus usually is dry. The Edmonton is much more important for 
water supply, and practically all the wells enter it. However, as 
the contact of the two formations is very irregular, it is not always 
possible to determine in which an aquifer lies, 

All the wells are drilled, and range from 55 to 500 feet in 
depth, with an average of 150 feet. The aquifers used lie between 
&,6e0 and 2,850 feet elevation, but mostly between &,665 and 2,785 
feet, the lower ones mostly being in the Edmonton formation, About 


two-thirds of the wells yield soft water and iron is rarely noticeable, 
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The quantity of water is generally adequate to ample for farm and 
domestic usee The only well with insufficient supply went through a 
good, hard-water aquifer in an attempt to obtain soft water, The 
water generally has enough pressure to rise about one-half the 
distance from the aquifer to the surface, and a flowing well is 
present in the southwest of section 28, near Ghostpine Creek. 

Red Deer Valley, although to the east of the township, 
even here dwains the aquifers and prevents the water from rising 
high in the wells, Although adequate water for ordinary use is 
available anywhere, this drainage, a heavy run-off, and the slowness 
with which water seeps from. the surface into the bedrock, makes it 
unlikely that large supplies, such as for town use, can be obtained 
without difficulty. 

Township 55, Range *4. This township includes the divide 
between Ghostpine Creek and Threehills Creek, From higher than 
5,000 feet above sea~level at the divide the surface drops steadily, 
and in the north comparatively rapidly, towards both creeks. Broad 
bedrock hills and ridges, in places cut by gullies, are present, but 
the surface is little modified by minor, drift hills, Several ponds 
are present, but the area is generally treeless, 

Lake clay gives a flattish cover to about 4 square miles of 
the southwest, and a few endemoraine ridges are present, otherwise 
the area has a mantle of ground moraine composed of brown or grey, 
usually clayey but in places sandy, relatively stoneless till, As 
the unconsolidated deposits probably average only about 15 feet in 
thickness, and generally have a clayey nature, they are of little 
use for water supply, and none of the wells examined draws from 
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Although the Paskapoo formation underlies the entire township, 
and is in places as much as 250 feet thick, the underlying Edmonton 
formation is also important for water supply, especially where the 
Paskapoo is thin, The wells are nearly equally divided between the 
two formations, All but one of the wells are drilled, and these 
range in depth from kO0 to “00 feet, with an average of 100; 110 feet 
into Edmonton and 90 into Paskapoo.e They use aquifers between &,725 
and 2,990 feet above sea-level, and particularly in the zones 2,750 
to &,850, 2,850 to 2,870, and &,805 to 2,945 feet, Those aquifers 
below €,850 feet are mostly in Edmonton beds and, except for a few 
between &,750 and 2,780 feet that contain hard or very hard water 
with much iron, yield soft water without noticeable iron. Most 
aquifers above &,850 feet yield hard to very hard water that usually 
contains noticeable to much iron. The thirty—four wells recorded all 
yield good to very good amounts of water, and supplies suitable for 
town use can probably be found without trouble, 

As water drains away in springs along the valleys of Ghostpine 
and Threehiils Creeks it is under little pressure and in most wells 
rises only abou} half-way to the surface. In southwest section 7, near 
Threehills Creek, one well flows. 

Township 54, Range @le Red Deer River flows southwestward 
through the northwest part of the township in a valley e miles wide 
and more than 500 feet deepe Its main tributary, Big Valley Creek, 
flows westward in a deep, gully like valley through the centre of 
the township. Large, deep gullies, a few @ miles long, are tributary 
to river or creek, particularly in the north and west. The land rises 
southwestward, where broad, bedrock hills are overlain by small, morainal 
hills. The river valley and the gullies, in which the Edmonton formation 


is exposed continuously, occupy about 12 square miles, 
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Low, knob-and~kettle, end moraine, with knolls up to 20 
feet high, covers about 9 square miles in the south and @ or 3 in the 
north, Gravel is present in the poe teases Klsewhere the township 
is covered by a mantle of ground moraine, composed of sticky, clayey, 
brown or grey, relatively stoneless till, As the average thickness of 
unconsolidated deposits is probably only around 10 feet, and as they 
are clayey, these deposits are of little use for water supply, and none 
of the wells examined draws from aquifers in them, 

As much as 200 feet of Paskapoo formation underlies the 
drift in the south and in the extreme northwest, but most of the 
township is underlain by Edmonton formation and the latter is more 
important for water supply. Water-supply conditions in township 34, 
range ee, hold for the small part of this township west of the river 
and will be described in the next section, East of the river all but 
one of the wells are drilled, and these range from e4 to 265 feet in 
depth, with an average of 13503; an average of 90 feet for those into 
Paskapoo and 140 for those into Edmonton, Aquifers used range from 
RyD00 to 2,750 feet,. but mostly from 2,610 to 2,710 feet above sea~ 
level, Two wells recorded draw from Paskapoo aquifers, but the others, 
including all tapping lower aquifers, use those in Edmonton beds, AIL 
but two of the wells yield sufficient or ample water, and one of the 

two, in the southwest of section 14, had a good supply but is now 

partly filled with silt. As the other, in the southeast of section 
16, is shallow, and is in the easily drained Paskapoo near a coulée, it 
could not be expected to have enough water, ALL the wells with only 
fair supplies are near coulées or the river valley. 

Generally aquifers in Edmonton are better than those in 
Paskapoo. Sufficient water can be obtained anywhere east of the river, 


although difficulty may be had in obtaining large supplies. Due to the 
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rise of water in the wells, large reservoirs, such as are given by 
large-diameter wells and by drilling a distance below the aquifer, are 
of benefit. Although it is inadvisable-to drill near deep gullies and 
the main river valley, it is generally easier to obtain water near 
this valley on the east side than on the west, 

Township 34, Range &&e Red Deer River flows southwestward 
through the southeast corner of the township in a valley & miles wide 
and as much as 500 feet deepe Several deep gullies, a few as much as 
4 miles long, are tributary to it, giving the southeast of the towne 
ship a very cut—up appearancee In the west a large valley 250 feet 
deep and 4 miles wide strikes northward through the township. It is 
occupied by morainal hills and now carries no stream, The surface of 
the township rises to the west and southwest to more than 700 feet 
above river level. In the south, except for local gullies, it is 
smooth and reflects bedrock, whereas in the north it is broken by many 
morainal hilise 

A thin mantle of ground moraine gives a relatively smooth 
surface to most of the area, ‘Twelve square miles in the north and in 
the extreme southeast corner have the knolls and depressions of gentle 
end moraine, with hills about 10 feet high in the south but higher in 
the north, Small pockets of gravel are present in the west. The 
drift is thin, particularly in the south and near the river, and its 
average thickness is probably not much more than 15 feet, The till is 
usually clayey, grey or brown, and rarely has many stones, but the end 
moraine has more sand, and thus carries a fair number of trees. 

As the southern part is dry and gullied and the hilly end moraine 
in the north is poor for farming, the township is only thinly populated 
and little well information is recorded. The unconsolidated deposits are 


too thin and contain too much clay to yield much water and all the wells 
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examined enter bedrock, Some poor water might, however, be obtained in 
the end moraine. 

The Edmonton formation is continuously exposed in the river 
valley and in many gullies, and it underlies the large valley 
leading northward in the west. As much as 200 feet of Paskapoo 
formation underlies the higher land in the west and in the northeast, 
and it isa more important source of water than the Edmonton as it 
is present in the more populated areas, All the wells examined are 
drilled, and they are from 5& to 215 feet deep, The average depth is 
110 feet, and most wells are around that figure, They tap aquifers 
between &,040 and 2,885 feet above sea~level, but mostly in the zone 
from 2,755 to &,810 feet. The aquifers above &,660 feet, so far as 
can be determined, are in Paskapoo beds, and contain hard to very 
hard water, commonly too hard for washing. Deep wells into the Edmonton 
could obtain soft water anywheree Noticeable iron, commonly enough to 
give a bad taste to the water, is always present. The quantity of water 
in practically all wells is good, and is always adequate for farm needs. 
As the relief in the township is considerable, the rise of water varies 
in different wells from negligible in some to overflowing in others 
and in the springs along the large valley in the western part of the 
township, These springs supply water in areas that otherwise would 
have to use Edmonton aquifers, and are in part the reason so few wells 
enter that formation, 

Generally, good supplies cf hard water are obtainable anywhere 
in this township. Springs are numerous, and the drilled wells are 
shallower and have a better rise of water than might be expected in an 


area so near a large river canyons 
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Township 54, Range £5. Ghostpine Creek flows southeastward 
across the southwest corner of the township in a valley 3 miles wide 
and 300 feet deep. From the creek, the land rises to the southwest 
and northeast, and in the centre of the township is plateau like, The 
smooth, wide valleys and broad bedrock hills of the south are in the 
north covered with smaller, drift hills, Trees are common in the 
north, but rare in the south. 

The south and west parts of the township, except for the 
recent sand along Ghostpine Creek, are covered by a mantle of ground 
moraine, The northern part, however, is covered by knob=and—kettLle 
end moraine, with knolis 10 to 20 feet high, The till is generally 
brown or grey, clayey, and contains few stones, in contrast with some 
of the end moraine that is more sandy. The average thickness of 
the unconsolidated deposits is probably less than 20 feet. Two dug 
wells obtain hard water in the end moraine in the northeast, one 
obtaining a good, the other a poor, supply, Although water may be 
obtained in the sand along Ghostpine Creek, and elsewhere in end 
moraine, bedrock aquifers are more satisfactory. 

The Edmonton formation probably underlies the drift near 
Ghostpine Creek, but elsewhere it is generally overlain by more 
than 200 feet of Paskapoo, The Edmonton has, therefore, little 
importance in water supply, although it is everywhere a potential, but 
deep, source of soft water. Most bedrock wells are drilled, and these 
are from 60 to x62 feet deep, with an average depth of 130 feet. They 
tap aquifers between 2,700 and 2,965 feet above sea-level, but mostly 
between £,755 and £,965 feet. The quantity of water in practically all 
cases is ample, and is never insufficient for ordinary farm use, The 
quality is mostly hard to too hard for washing and iron is noticeable in 


the water from two-thirds of the wells, in a few in sufficient amount to 
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give a bad taste to the water. The water in most wells is under ins 
sufficient pressure to have much rise, but flowing wells and springs 
are present, 

In general, water supply is no problem in this township. 
Large supplies are probably most easily obtainable in the west, 

Township $4, Range e4. The outstanding topographic feature 
of this township is the slope with which the plateau-Like western 
half of the township drops eastward 500 feet to the valley of Ghostpine 
Creek,e Except for several valleys tributary to this creek that cut 
deeply into the high land, the plateau and the creek valley have little 
local relief, and minor, morainal hills are not common, Several small 
lakes and sloughs are present, but trees are rare, 

Recent sand occurs along Ghostpine Creek and some other streams. 
Elsewhere the township is covered by some eO feet of ground moraine, 
composed of brownish, almost stoneless till, either clayey or sandy 
in composition. One dug well draws a fair supply of hard water from 
drift, and more could be found in sandy ground moraine and in sand along 
the streams, Generally, however, bedrock aquifers are more satisfactorye 

The Edmonton formation underlies drift in places near Ghostpine 
Creek, but is generally overlain by 800 or WO feet of Paskapoods 
Outcrops are rare. The Paskapoo formation is more important for water 
supply, Edmonton aquifers being used only where the Paskapoo is thin 
or absent, The Edmonton is everywhere, however, a potential source of 
soft water for deep drilling. Several springs and some dug or bored 
wells tap bedrock aquifers, but most wells are drilled. The drilled 
wells are from 40 to 185 feet deep, with an average depth of 105 feet, 
Those drilled into Edmonton beds are slightly shallower than those into 
Paskapoo, Aquifers used lie between 2,655 and &,950 feet above sea~ 


level, and chiefly between 2,715 and &,950 feet. Three quarters of the 
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wells yield hard or very hard water, the latter too hard for washing, 
The water from two-thirds of the wells contains noticeable iron, and 
in a few instances enough to cause an unpleasant taste. Most wells have 
good to very good amounts of water, the only one with insufficient 
supply is relatively shallowandnear a valley, and could be improved 
by deepening. In the northwest the quantity of water, although still 
sufficient, does not seem as great as elsewhere in the township, 
probably because of easy drainage into Ghostpine Creek. The rise of 
water in wells on the high land of the western half is negligible, 
because of drainage to lower areas, whereas in the east it is very good, 
especially near Ghostpine Creek where springs and flowing wells occur. 
One well, which deserves special notice, is a 60 foot, hard—water well 
drilled on the road allowance in the northeast of section 235 by an oil 
company survey, The water rises 5 feet above surface and the flow, 
when examined in August 1949, was more than 75,000 gallons a day, This 
well drains the Paskapoo of the high land to the west, 

Good or very good amounts of water can be obtained anywhere 
in this township, and no trouble should be encountered in obtaining 
sufficient for town use or other large requirements, especially from the 


Paskapoo of the high land in the southwest. 
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INTRODUCTION 


This report deals with ground-water conditions of a 
map—area in the province of Prince Edward Island investigated 
by the Geological Survey of Canada during the field season of 
1950, 


The writer was ably assisted in the field by G. P. 
Williamson, A. 4. McDermott, and J. I. MacDonald. A111 available 
information pertaining to the water wells in the area was 
recorded and water samples were taken for analyses. In addition 
to the regular survey, over thirty observation wells were 
established throughout the island. These wells were set up in 
July and the amount of water in each well was remeasured each 
subsequent month. It is hoped to repeat these measurements 
each year to determine any fluctuations in the ground-water 
table. 


Thanks are here extended to the farmers throughout 
the area for their co-operation and willingness to supply 
information regarding their wells. Valuable assistance was also 
given by well drillers in the area, particularly Mr. Vaughan 
H. Groom of the Trask Well Drilling Company, Summerside. 


PUBLICATION OF RESULTS 


The essential information pertaining to ground-water 
conditions is covered in this report, which is supplied to the 
proper authorities, In addition, pertinent data on most of the 
wells will be compiled. Owing to the great number of wells, the 
compilation sheets will not ordinarily accompany the reporte 
However, information regarding particular wells may be obtained 
from the Chief Geologist, Geological Survey of Canada, Ottawa. 


With the report is a map showing the position of 
all wells for which records are available, together with the 
class of well at each location. 


In order to facilitate plotting and locating wells, 
each lot was subdivided into areas about 1 mile square. These 
subdivisions were numbered vertically from north to south and 
lettered horizontally from west to east. Wells are numbered 
consecutively for each subdivision. 


GLOSSARY OF TERMS USED 


Alluvium. Recent deposits of clay, silt, sand, gravel, 
and other material deposited in lake beds and in flood plains of 
modern streams. 


Aquifer. A porous bed, lens, pocket, or deposit of 
material that transmits water in sufficient quantity to satisfy 
pumping wells, flowing artesian wells, and springs. 


Bedrock. Bedrock, as here used, refers to consolidated 
deposits ef gravel, sand, silt, clay, or marl that are older than 
the glacial drift. 


Contour. A line on a map passing through points that 
have the same elevation above sea-level. 
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Continental Ice-sheet. The great, broad ice-sheet 
that covered most of the surface of Canada many thousands of years 
ALOe 


Escarpment. A cliff or relatively steep slope separating 
level or gently sloping areas, 


Effluent Stream. if stream that receives water from a 
zone of saturation, 


Flood Plain. fi flat part in a river valley ordinarily 
above water, but covered with water when the river is in flood. 


Glacial Drift. 4 general term that includes all the 
loose unconsolidated materials that were deposited by the continental 
ice-sheet or by waters associated with it. It includes till, 
deposits of stratified drift, and scattered boulders and rock 
fragments. Several forms in which glacial drift occur are as follows: 


(1) End Moraine (Recessional Moraine). A more or less 
discontinuous ridge or series of ridges consisting of glacial drift 
that was laid down by the ice at the margin of a moving ice-sheet. 
The surface is characterized by irregular hills and undrained basins, 


(2) Ground Moraine. A widely distributed moraine 
consisting of glacial drift deposited at the base of an ice-sheet. 
The predominant material is till, which is clay containing stones. 
The topography may vary from flat to gently rolling. 


(3) Kame Moraine. Assorted deposits of sandy and 
gravelly stratified drift laid down at or close to the ice margin. 
The topography is similar to that of an end moraine. 


(4) Drumlin, f smooth oval hill that has its long 
axis parallel with the direction of icé movement at that place. 
It is composed mainly of glacial till. 


(5) Esker. An irregularcrested ridge or series of 
discontinuous ridges of stratified drift deposited by a glacial 
stream that flowed beneath the continental ice-sheet. It is 
composed mainly of sand and gravel. 


(6) Glacio-fluvial Deposits. Silt, sand, and gravel 
outwash, deposited by streams resulting from the melting of the 
ice-sheet. 


(7) Glacio-lacustrine Deposits, Clay, silt, and sand 
deposited in glacial lakes during the retreat of the ice-sheet. 


(8) Kame, dn isolated mound or conical hill composed 
of stratified sand and gravel deposited in a crack or crevasse 
within the ice or in a depression along the ice front. 


(9) Marine Deposits. Deposits laid down by the sea 
during the submergence that followed the withdrawal of the last 
ice-sheet. The deposits consist chiefly of clay, silt, and sand, 
and have emerged beaches of sand and gravel associated with them. 


(10) Shoreline. A discontinuous escarpment that indicates 
the former margin of a glacial lake or sea, It is accompanied by 
scattered deposits of sand and gravel located on former beaches and 
barse 
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Ground Water. Subsurface water in the zone of saturation 
below the water-—table. 


Hydrostatic Pressure. The pressure that causes water in 
a well to rise above the point at which it was first encountered, 


Influent Stream. & stream that feeds water into a gone 
of saturation. 


Impervious or Impermeable. Beds such as fine clay or 


shale are considered to be impervious or impermeable when they do 
not permit the perceptible passage or movement of ground water, 


Pervious or Permeable. Beds are pervious or permeable 
when they permit the perceptible passage or movement of ground water, 
as for example, porous sands, gravel, and sandstone. 


Porosity, The porosity of a rock is its property of 
containing interstices or voids. 


Pre-glacial Land Surfacz. The surface of the land as 
it existed before the ice-sheet covered it with drift. 


Recent Deposits. Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 
continental ice-sheet; for example, alluvium in stream valleys. 


Unconsolidated Deposits. The mantle or covering of 
loose, uncemented material overlying the bedrock, It consists 
of Glacial or Recent deposits of boulders, gravel, sand, silt, 
and clay. 


Water-table, The upper limit of the part of the ground 
saturated with water. This may be near the surface or many feet 
below it, Water may be retained above the main water-table by a 
zone of impervious material; such water is said to be perched and 
its upper Limit to be a perched water—table. 


Wells. Holes sunk into the ground so as to obtain a 
supply of water. When no water is obtained they are referred to 
as dry holes. Wells yielding water are divided into four classes: 


(1) Flowing Artesian Wells, Wells in which the water 
is under sufficient hydrostatic pressure to flow above the surface 
of the ground at the well. 


(2) Non-flowing Artesian Wells. Wells in which the 
water is under hydrostatic pressure sufficient to raise it above 
the level of the aquifer, but not above the level of the ground 
at the well. 


(3) Non-artesian Wells. Wells in which the water does 
not rise above the water-table or the aquifer. 


(4) Intermittent Non-artesian Wells. Wells that are 
generally dry for a part of each year. 


Zone of Saturation, The part of the ground below a 
water—table saturated with water. 
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GENER/.L DISCUSSION OF GROUND WATER 


flmost all the water recovered from beneath the earth!s 
surface for both domestic and industrial uses is meteoric water, 
that is, water derived from the atmosphere. Most of this water 
reaches the surface as rain or snow. Part of it is carried off by 
streams, part evaporates either directly from the surface and from 
the upper mantle of soil or indirectly through transpiration of 
plants, the remainder infiltrates into the ground to be added to 
the ground-water supplies. 


The proportion of the total precipitation that infiltrates 
from the surface into the zone of saturation will depend upon the 
surface topography and the type of soil or surface rock. More water 
will be absorbed in sandy or gravelly areas, for example, than in 
those covered with clay. Surface run-off will be greater in hilly 
areas than in those that are relatively flat. iInsandy regions 
where the relief is great, the first precipitation is absorbed and 
run-off only commences after continuous heavy rains. Iight, continued 
precipitation will normally furnish more water to the underground 
supply than brief torrential floods, during which the run-off will 
nearly equal the precipitation, Frozen soil is quite impermeable 
and moisture falling upon it will not usually find its way below 
the surface. Accordingly, during the winter, very little water 
reaches the zone of saturation. Light rains falling upon the 
surface of the earth during the growing season may be wholly 
absorbed by growing plants, The quantity of moisture lost through 
direct evaporation depends largely upon temperature, wind, and 
humidity. Ground water in areas overlain by pervious material 
may be recharged by influent streams carrying run-off from areas 
overlain by relatively impervious material, 


The average monthly and annual precipitation (in inches) 
at Charlottetown, Hamilton, and Summerside, observed over periods of 
65, 16, and 18 years respectively is as follows:4 


tata from "Climatic Summaries for Selected Meteorological 
Stations in the Dominion of Canada", Vol. I, Meteorological Division, 
Department of Transport, Canada. 
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C.e-- Charlottetown; H.-- Hamilton; S,-- Summerside. 


If Summerside is used as an example and it is bore 

in mind that a layer of water 1 inch deep over an area of 1 square 
mile amounts to approximately 14,5e0,000 imperial gallons, it will 
be seen that an average of 561,545,200 imperial gallons of water 
fall on each square mile in the Summerside area in 1 year, Although 
it would not be possible to determine the annual recharge of the 
ground-water supply of the area, if it were assumed that only 10 

per cent of the total precipitation reached the zone of saturation, 
it will be seen that the annual recharge for 1 square mile would be 
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5,615,432 gallons. If there is a daily consumption of 200 gallons 
per farm and 55 gallons per person in the communities, an estimate 
of the total consumption for Tignish map—area (200 square miles) 
shows it to be only 10 per cent of the estimated annual recharge, 
If, on the other hand, 360 gallons per farm are consumed as well as 
60 gallons per person in the communities, then 17 per cent of the 
recharge is used annually. It seems reasonable to conclude that 
precipitation is adequate to furnish supplies of ground-water for 
Tignish map-area and possibly the entire province. 


The monthly and annual precipitation from 1947 to 
1950 at meteorological stations within the area is given on 
page 6, 


In most regions of the world where precipitation is 
effective there is an underground horizon known as the ground- 
water level or "water-table", which is the upper surface of the 
zone of water saturation. The water that enters from the surface 
into the rocks of the earth is drawn dow by gravity to where it 
either reaches the zone of saturation or comes in contact with 
a relatively impervious layer of rock. Such a layer may stop 
further downward percolation, resulting in perched water and 
creating a perched water-table, If a water-table is at or near 
the surface there will be a lake or swamp, if it is cub by a 
valley there will be a stream in the valley. The terms "influent" 
and "effluent" are used with reference to streams and their 
relation to the watertable, An influent stream feeds water 
into a zone of saturation and an effluent stream receives water 
from a zone of saturation, The ground water in the zone of 
saturation is almost constantly on the move, percolating toward 
some point of discharge, which may be a spring or a pumping 
well . 


All rocks and soils are to some degree porous, that 
is, the individual grains or particles of which they are composed 
are partly surrounded by minute interstices or open spaces that 
form the receptacles and conduits of ground water. In most rocks 
and soils the interstices are connected and large enough for the 
water to move from one opening to another. In some rocks or 
soils, however, they are largely isolated or are too small for 
the water to percolate. The porosity of a material varies 
directly with the size and number of its interstices, which in 
turn depend chiefly upon the shape and arrangement and the 
degree of assortment of the constituent particles. <A fine-grained 
rock such as shale, limestone, or dolomite may have such small 
interstices that the contained water will not flow readily and 
wells penetrating them may derive little or no water, Such 
rocks are considered impervious, More coarse-grained materials 
such as sand, gravel, or sandstone readily yield their water 
to wells and are called water-bearing beds or aquifers. A clean 
water-bearing gravel constitutes one of the best sources of 
water. This is true whether the water is derived from the zone 
of saturation or from a bed of gravel confined between or below 
beds of more impervious material. 
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lgxtracts from the Monthly Weather Map, Meteorological Service, Dominion of Canada. 
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The most common wells and those that in drift-covered 
areas yield the largest aggregate supply of ground water are water- 
table wells, that is, they derive their water from the zone of 
saturation, Many shallow water-table wells become dry during the 
late summer, winter, or periods of extreme drought. In most cases 
this is due to the lowering of the water-—table below the bottom of 
the well, The grouping together of a number of water~table wells 
within a limited area will also lower the yield of any one of the 
wells, This is especially true if the water-—producing formations 
are of Low permeability, When a well penetrates an aguifer confined 
by impervious beds, water flowing under pressure will rise in the 
well to a level equivalent to the hydrostatic pressure exerted at 
the point of its entrance into the aquifer. If the hydrostatic 
pressure is great enough to force the water to the surface, a 
flowing artesianwell is formed. 


Springs are formed by the water-table, or some aquifer 
containing water, outcropping at the surface of the ground, The 
water emerging from water-—table springs is free water flowing down 
the gradient of the water-table. In many cases these springs occur 
as slow seeps along the lower edges of stream valleys. J. large 
number in one area could maintain a swamp, group of artesian 
springs occurring in one area could provide sufficient water to 
maintain a lake or form the source of a stream. 


GENERAL DISCUSSION OF GROUND-WATER JNALYSES 


The mineral content of ground water is of interest not 
only to consumers but also to industries seeking water of specific 
quality. Both the kind and quantity of mineral matter dissolved 
in a natural water depend upon the texture and chemical composition 
of the rocks with which the water has been in contact. Pollution 
is caused by contact with organic matter or its decomposition 
products. Analyses of well waters for mineral content are made by 
the Bureau of Mines, Department of Mines and Technical Surveys, 
Ottawa. 


In any given area, an attempt is made to secure samples 
representative of the waters of all main aquifers, The quantities 
of the various constituents for which tests are made are given as 
"parts per million", which refers to the proportion by weight of 
each constituent in 1,000,000 parts of water. 


The following mineral constituents include all that are 
commonly found in natural waters in quantities sufficient to have 
any practical effect on the value of the waters for ordinary uses. 


Silica (Si0o) may be derived from the solution of almost 
any rock-forming silicate, although its chief source is from the 
feldspars, It is commonly determined in the analyses of water for 
use in steam boilers, as silica is classed as an objectionable 
encrustant. 


Calcium (Ca) is derived originally to a great extent, 
from the decomposition of lime feldspars. The chief sources of 
calcium dissolved in ground water are from the solution of lime- 
stone, gypsum, and dolomite. The common compounds of calcium are 
calcium carbonate (CaCOz) and calcium sulphate (CaSO4), neither of 
which has injurious effects upon the consumer, but both of which 
cause hardness, Calcium carbonate is active in the formation of 
boiler scale, 
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Magnesium (Mg) is derived originally from many igneous 
rocks although its chief source for ground water is dolomite, a 
carbonate of calcium and magnesium, The sulphate of magnesium (MgSO 
combines with water to form "Epsom salts" and renders the water 
unwholesome if present in large amounts. 


4) 


Sodium (Na) is found in all natural waters in various 
combinations, although its salts constitute only a small part of the 
total dissolved mineral matter in most waters in humid regions, 
Sodium salts may be present as a result of pollution by sewage or 
of contamination by sea water, either directly or with that enclosed 
in marine sediments, Moderate quantities of these constituents have 
little effect upon the suitability of a water for ordinary uses, but 
water containing sodium in excess of about 100 parts per million may 
require careful operation of steam boilers to prevent foaming, Waters 
containing large quantities of sodium salts are injurious to crops 
and are, therefore, unfit for irrigation, The quantity of sodium 
salts may be so large as to render a water unfit for nearly all uses. 


Potassium (K), like sodium, is derived originally from 
the alkaline feldspars and micas, It is of minor significance and 
is sometimes included with sodium in chemical analyses. 


Iron (Fe) is almost invariably present in well waters, 
but rarely in large amounts, It is dissolved in combination from 
many rocks as well as from iron sulphide deposits with which ground 
water comes in contact. It may also be dissolved from well casings, 
water pipes, and other fixtures in quantities large enough to be 
objectionable. Upon exposure of the water to the atmosphere the 
iron separates as the hydrated oxide causes a yellowish brown 
discoloration, [Excessive iron in water causes staining on porcelain 
or enamelled ware and renders the water unsuitable for laundry 
purposes, Water is not considered potable if the iron content is 
more than 0.5 part per million, 


Sulphates (S0,). Deposits of gypsum constitute the 
principal source of sulphates dissolved in ground water. They 
occur chiefly as the salts of calcium, magnesium, and sodium, 
Sulphates cause permanent hardness in water and aid in the formation 
of injurious boiler scale. Sodium and magnesium sulphates are 
laxative when present in quantities of more than 900 parts per 
million . 


Chloride (C1) is nearly all either of organic origin 
or derived from marine rocks and sediments. It occurs usually as 
sodium chloride and less commonly as calcium chloride and magnesium 
chloride, Sodium chloride is a characteristic constituent of sewage, 
and any locally abnormal quantity in ground water suggests pollution 
from this source, However, in view of the many sources from which 
chlorides may be derived, such abnormal quantities should not, in 
themselves, be taken as positive proof of pollution. Chlorides 
impart a salty taste to water if present much in excess of 300 parts 
per million. 


Nitrates (NOz) are of minor importance in the study of 
ground water. Relatively large quantities in a water may represent 
pollution by sewage, or drainage from barnyards, or even fertilized 
fields. It is recommended that a bacteriological test be made of 
water showing an appreciable nitrate content if it is to be used 
for domestic purposes. 
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Carbonate (COz) forms a large percentage of the solid 
compounds held in solution by the average ground water, The two 
chief sources are the decomposition of feldspars and the solution 
of limestone, Water carrying carbonic acid in solution is the 
primary agent in rock decomposition, Carbonates are indicated in 
the table of analyses as alkalinity. Calcium and magnesium carbonate 
cause hardness in water, whereas sodium carbonate causes softness. 


Bicarbonate (HCOz). Carbon dioxide dissolved in water 
renders the insoluble calcium and magnesium carbonates soluble as 
bicarbonates. The latter are decomposed by boiling the water, which 
changes them into insoluble carbonates that form a coating on the 
inside of cooking utensils, 


Total Dissolved Solids (Residue on Evaporation). The term 
‘total dissolved solids' is applied to the residue obtained when a 
sample of water is evaporated to dryness, Waters are considered 
high in dissolved mineral solids when they contain more than 500 
parts per million, but may be accepted for domestic use up to that 
point if no better supply is available. Residents accustomed to 
the waters may use those that carry much more than 1,000 parts per 
million of total dissolved solids without inconvenience, although 
persons not used to highly mineralized waters would find them 
objectionable, 


Hardness is a condition imparted to waters chiefly by 
dissolved calcium and magnesium compounds, It here refers to the 
amount of soap that must first be used to precipitate the above 
compounds before a lather is produced. The hardness of water in 
its original state is its total hardness, and is classified as 
‘permanent hardness! and 'temporary hardness'. Permanent hardness 
remains after the water has been boiled. It is caused by mineral 
salts that cannot be removed from solution by boiling, but it can 
be reduced by treating the water with natural softeners, such as 
ammonia or sodium carbonate, or with many manufactured softeners. 
Temporary hardness can be eliminated by boiling and is due to the 
presence of bicarbonates of calcium and magnesium. Waters containing 
larger quantities of sodium carbonate than calcium and magnesium 
compounds are scft, but if the latter compounds are more abundant 
the water is hard. The following tablet may be used to indicate 


lonresh, JeCe, and Beale, JeF.: The Txamination of Waters 
and Water Supplies; London, 1925, p. el. 


the degree of hardness of a water: 


Total Hardness 
Parts per Million Character 
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TIGNISH MAP-AREA, PRINCE COUNTY, PRINCE EDWARD ISLAND 


Physical Features 


Tignish map-area is located in the west part of Prince 
county at the extreme northwest end of Prince Edward Island. It 
has an area of 200 square miles, The towns of Alberton and 
Tignish, the largest of several small communities within the 
area, are 90 and 100 miles respectively northwest of the capital 
city of Charlottetown. 


The surface of Tignish mep-area is relatively flat. 
A gently undulating to rolling effect in some parts is due 
chiefly to downcutting by streams since the retreat of the ice 
rather than to glaciation, 


The shoreline bordering the map-area shows evidence 
of both emergence and submergence, The west shore is characteristic 
of an emergent shoreline whereas the east shore shows stages of 
both emergence and submergence, Offshore bars are a feature of 
the southeast shoreline. 


A prominent topographic feature is a series of 
discontinuous ridges or bluffs that roughly parallel the 
present shoreline, particularly the west shoreline, and can 
be traced intermittently throughout the map-area. These 
bluffs represent emerged marine shorelines. In general they 
follow the 25, 50, and 75-foot contours. 


Surface elevations increase gradually from sea~ 
level to a maximum of approximately 180 feet in the central 
part of the area, 


The area is drained mainly by Miminegash, Tignish, 
little Tignish, Kildare, Huntley, and Mill Rivers, as well as 
by numerous small creeks, Miminegash River, together with a 
number of smaller creeks, flows westerly into Northumberland 
Strait. Tignish and Little Tignish Rivers drain an area 
immediately south of the town of Tisgnish. Kildare River and 
its tributary Huntley River flow southwesterly across the 
eastern part of the area. Mill River flows easterly into 
Cascumpeque Bay, south of Alberton, Tne source of much of the 
water in the rivers and creeks along the west shore is in the 
wooded and swampy areas underlain by relatively impervious clay 
till. Springs form a source of the water in other rivers. A 
few springs, some of which issue from sandstone, are scattered 
along stream valleys. Some streams have been dammed, and are 
utilized to operate small sawmills. However, as more land is 
cleared and swamps drained, many of the permanent streams will 
become intermittent, and it will become increasingly difficult 
to operate such industries. 


GEOLOGY AND WATER SUPPLY 


Bedrock Formations and Their Water-bearing Properties 


The entire province of Prince Edward Island is 
underlain by Upper Carboniferous or possibly Permian formations. 
They consist of soft, da»« red sandstone, soft, thin-bedded, red 
shale, hard pebble-conglomerate, and irregular beds of impure 
limestone containing pebble: of bright red shale. These latter 
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are described locally as limy conglomerates. 


Sandstone, because of its relatively high porosity, 
constitutes the most satisfactory bedrock source of ground water, 
he Ds Ingalit notes that in most instances ground water was 


1 neal, Ke De: Boring on Prince Edward Island; Geole Surv., 


Canada, Sum. Rept. 1909, p. 30. 


encountered in sandstone during the drilling of five deep holes 
under the direction cf the Geological Survey of Canada in 1908-9. 
Where sandstone was located under beds of less permeable shale, 

the water was sometimes under pressure and rose a considerable dis- 
tance in the well. The greatest depth at which fresh water was 
encountered in these holes was at 1,560 feet in well Noe 4, 1$ miles 
from Little Sands, Kings county. Below the fresh water horizons, 
the water was increasingly brackish and finally quite saline. In 
holes drilled adjacent to the sea-coast, the water encountered 

rose in the casing to an clevation corresponding to that of the 

sea water, and the rise and fall of the tides produced a direct 
effect upon it. 


Although soft, red shales are not a satisfactory 
source of ground water in themselves, their location in bedrock 
suggests the possible presence of aquifers containing ground water 
under pressure as ground water located beneath such a shale bed 
will generally rise a considerable distance in the well from the 
point where it was first encountered. The presence of impermeable 
shale beds near the surface may result in the creation of perched 
water-tables, Because of the limited extent of these shale beds, 
shallow wells deriving their water from above the shale in such 
localities are not satisfactory and will go dry rapidly during 
drought. 


Beds of limestone and conglomerate are not extensive 
and are unimportat as sources of ground water. Their relative 
impermeability causes them to behave like the shale beds in that 
ground water occurring immediately below is under pressure and 
will rise in the well when encountered. 


Tignish map-area is well supplied with ground water 
for both domestic and stock purposes. Over 87 per cent of the 
wells in the area are bored and 66 per cent obtain their water 
from depths of 40 feet or less, A survey of the well records 
show that 97,5 per cent of the wells have a permanent water 
supply. The chief sources of ground water in Tignish map—area 
are bedrock formations, and of these sandstone only is of any 
importance. Of the 1,809 wells and cprings in the area 49 per 
cent are known to have their aquifers in sandstone, Although 
the character of the bedrock in 46 per cent of the wells is 
unknown, it is, without doubt, sandstone as no other type of 
bedrock was found to be a favourable source of ground water, 
The term "unknown" is used when the owner was unable to supply 
information regarding the character of the aquifer, or when the 
well was bored during a previous owmer's occupancy. The infor- 
mation regarding the character of the aquifer was derived solely 
from the statements of the owners and the drillers. 


One of the five deep holes mentioned previously was 
drilled on the west shore of the map—area, 13 miles north of 
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Miminegash., The various aquifers (heavy flows) are listed in the 
following commentary by E. D. Ingall1:+ 


ap 
Ingall, E. D.: Boring on Prince Edward Island; Geol. Surv., 
Canada, Sum. Rept. 1909, pe. 30. 


"Fresh water was encountered in the hole at £30 feet; 
a very heavy flow, which rose to within SO feet of the surface. 
At 460 feet a very heavy flow of fresh water was again encountered, 
the previous flow having been cased off. This water finally rose 
to tide level. At 620 feet the water began to get brackish, At 
871 feet the water was cased off and a heavy flow of salt water 
was encountered at 960 feet, which rose to seaelevel when the boring 
attained a depth of 1,020 feet. The upper water was cased off at 
1,279 feet, but another heavy flow of salt water was met with at 
1,550 feet, which by the time 1,470 feet of depth had been attained 
had risen to sea-level. At 1,470 fect the upper water was again 
cased off, but a further supply of very salt water was met with 
at 1,480 feet, rising to within 100 feet of the surface. This 
was cased off at 1,56 fect, 


"Great difficulty was met with throughout the 
operations due to the heavy flow of water and the constat 
caving of the brown shales where encountered, and the difficulty 
of drilling in this class of rock when the hole was full of 
water," 


This well attained a depth of 1,670 feet. From the 
above commentary, the heavy flows of water encountered at various 
depths may be noted and also the height to which the water rose 
in each case. Eventually salt water found its way into the 
bore-hole and successive aquifers all contained salt, It was 
mentioned that fresh water was encountered at 230 feet. This 
does not mean it was the first water to appear in the hole, as 
shown by the following two examples: 


1. An open well was dug to a depth of 3 or 4 feet 
close to the bore-hole and all the water needed by the drilling 
machine was supplied by this shallow well. 


ee On the farm adjoining the bore-hole the total 
water supply is obtained from a spring issuing from marine sand, 


Only one drilled well, located near the wharf at 
Tignish Shore, resulted in a flowing-artesian supply. This 
well was drilled to a depth of 327 fect in 1942. The greatest 
height to which the water rose was 4 fect above the surface of 
the ground at the time the well was drilled, but at the present 
time the water rises only 1 foot above the surface. The yield 
is only 4 gallon per minute and the tides have a direct effect 
upon the hydrostatic pressure and the resulting rate of flow; 
a high tide causing an increase in pressure and a low tide a 
decrease, 


In the case of bored wells, sandstone is also the 
principal aquifer. In boring wells it is necessary in many 
cases to drill through the limy conglemerate or the pebble- 
conglomerate before a satisfactory supply of water is obtained. 
Many owners report that after the drill has penetrated a layer 
of hard rock it drops from 3 to 6 inches into water, According 
to information received from well drillers the apparent "drop" 
is the result of the hand drill passing through the relatively 
hard pebble=~conglomerate or limy conglomerate into the softer 
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sandstone. The contrast between the different types of rock is 
all the more apparent if the sandstone is saturated with water, 


A few wells are dug through the overlying unconsolidated 
deposits to sandstone, from which water is obtained. Most of these 
wells are shallow, as the sandstone is fairly close to the surface 
and lies directly below the surface deposits without any intervening 
shale or conglomerate zones. 


Springs generally occur where porous lenses or beds 
are exposed by natural slopes, cliff faces, or stream valleyse 
Some springs used for domestic and stock purposes obtain their 
water from sandstone. The best illustration of bedrock springs 
is to be found along the cliffs of the present shoreline, Here 
the water sceps downward through porous layers of rock until 
some impervious shale zone is reached, The water then flows 
along the top of the shale layer, following the hydraulic gradient, 
and issues at the face of the cliff. Some of these springs are 
under sufficient hydrostatic pressure to flow as steady streams 
from the rock, but most are merely slow sceps where the water- 
table outcrops at the surface. 


Unconsolidated Deposits and Their Water-bearing Properties 


During the Pleistocene or glacial epoch, great 
accumulations of ice formed at one or more centres in northern 
Canada, This ice moved out in all directions and covered large 
regions with what has been called the Continental Ice-sheet. As 
the ice advanced, it picked up, transported, and redeposited great 
quantities of loose rock debris. This material is unconsolidated 
and is commonly called glacialdrift. The ice-sheet advanced and 
retreated several times and after each retreat left an accumulation 
of drift on the surface over which it had passed. This drift, 
together with dune sand, stream flood plain deposits of alluviun, 
and swamp deposits of muck and peat, constitute, to a large extent, 
the unconsolidated deposits on the Island. 


Most of the glacial drift consists of boulders and 
pebbles of various sizes, some foreign, but predominantly of 
Island bedrock, embedded in a matrix of clay or sandy clay. 
This material is known as a till. The following are the more 
important types of unconsolidated deposits with their water-bearing 
properties that occur in Tignish map-area: (1) glacial deposits; 
(2) marine deposits; (3) marine beach deposits; (4) glacio-fluvial 
deposits; (5) recent deposits, consisting of beach sand and gravel, 
dune sand, stream alluvium, and muck and pent. 


Only 5 per cent of the total number of wells obtain 
their water from these unconsolidated deposits. 


Glacial Deposits. This type consists of glacial 
drift yaryineg chiefly from a clay till to a sandy til] in 
different parts of the area, Gravelly, sandy till is not 
extensive and is not an important source of ground water. 
Although the zone of saturation with its accompanying water-table 
exists in clay till, the interstices in the till are extremely 
small and much of the contained water is not recoverable by wells. 
Swamp conditions are common in clay till areas. Sandy till 
yields a more satisfactory supply of water, but is not sufficiently 
extensive in the area to form an importat source. No wells were 
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found to draw their water solely from the glacial deposits, 


Marine and Marine Beach Deposits. These deposits 
consist chiefly of silt, sand, and gravel. They are very porous 
and yield their water freely to shallow dug wells, Perched water, 
although not common, is present in these areas, Such localitics 
cannot be expected to yield a satisfactory supply of ground water 
unless the well passes through the perched zone and enters the true 
zone of saturation. There are no drilled or bored wells in these 
marine deposits, All dug wells are shallow, but the yield of 
those used as the sole source of water supply of a farm is fairly 
consistent. Almost 4 per cent of the total number of wells obtain 
their water from these deposits. 


Glaciol-fluvial and Alluvial Deposits are of 
relatively small extent and, although they consist of well 
stratified silt, sand, and gravel that are very porous and 
should yield good supplies of water, do not constitute important 
sources of ground water. 


Dune sand deposits are very porous and should yield 
satisfactory supplies of ground water to wells that penetrate 
the water-table. They provide the water supply for half the 
wells in the fishing community of Miminegash, from shallow dug 
wells, Although the supply is not great, as some families are 
partly dependent upon deeper bored wells for their needs, the 
water level appears to remain fairly constant and no well is 
known to become intermittent. The ground water in the dug wells 
comes from a perched zone above the true zone of saturation. 


Many of the dug wells have a small water supply and 
are used solely for refrigeration purposes. Most of the inter- 
mittent wells are of this type. 


The possibilities of obtaining flowing-artesian 
wells in Tignish map~area are not good. The porous sandstone 
beds eas well as the deposits of Pleistocene marine sand and 
gravel provide an excellent intake area for ground water, but 
the relief is so slight there is very little possibility of 
the ground water eventually returning to the surface at lower 
elevations in flowing-artesian wells. 


Springs are numerous throughout the area, but only 
those springs are shown on the map which constitute the sole 
source of water supply of a farm. 11 but one of the 58 listed 
are found in the unconsolidated sand and gravel deposits, and 
of this number 28 are located in the marine deposits. 


WATER SUPPLY OF THE TOWNS OF ALBERTON AND TIGNISH 
AND OTHER COMMUNITIES 
All communities in Tignish map-area obtain their 
water from privately owned wells, With the exception of half 


the wells in Miminegash the supply comes mainly from sandstone. 
Nearly all wells have a permanent supply of water. 
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fhlberton 


In flberton, the largest of all the communities, 
one hundred and thirty-one wells were surveyed, AL1 but two of 
these wells are of the bored type. Over 64 per cent obtain their 
water from depths of from el to 40 feet. All known aquifers are 
sandstone, and although the aquifer is not listed for forty-nine 
wells, it is presumed also to be smdstone. The average depth 
of unconsolidated material in j1berton is 7 feet, 


Alberton South 


Forty-four wells were surveyed in flberton South, 
All but three are bored, and almost 80 per cent obtain their 
water from depths of from <1 to 40 feet. All but one of the 
known aquifers are sandstone. One family is supplied by a spring. 
The average depth to bedrock in Alberton South is 4 feet, 


Tignish, the second largest of all the communitics, 
has ninety-six wells, ninety-one of which are of the bored type. 
Over 57 per cent obtain their water from depths of from el to 
40 feet. All known aquifers are sandstone, and although the 
aquifer is not listed for fifty-seven wells, it is presumed also 
to be sandstone. The average depth of unconsolidated material 
is 9 feet in Tignish. 


Tignish Shore 


There are twenty-eight wells in Tignish Shore. Two 
of this number have been drilled, the remainder bored. One of 
the drilled wells produced a flowing-artesian supply used by 
ten families. Over 71 per cent of the wells obtain their water 
from depths of from 21 to 40 feet. All known aquifers are sand- 
stone, The average depth to bedrock in Tignish Shore is 10 feet, 


St. Louis 


Thirty-three wells were surveyed in St, Louis, ALL 
wells are of the bored type and almost 67 per cent obtain their 
water from depths of from 21 to 40 feet. All known aquifers are 
sandstone. The average depth to bedrock in St, Louis is 9 feet, 


Kimsdale 
Elmsdale has twenty-three wells and all are bored. 
411 but one obtain their water from depths of from el to 40 feet, 
£11 known aquifers are sandstone, The average depth to bedrock 
is. 12 feet. 
Miminegash 


Miminegash has nineteen wells. Nine are bored, nine 
dug, and one drilled. 11 dug wells obtain their water from 
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depths of 20 feet or less and elmost all the others receive their 
water from depths of from 41 to 60 feet, In six the aquifers are 
known to be sandstone and in four presumed also to be sandstone, 
The dug wells obtain their water from recent dune sand. 


Bloomfield 


There are thirteen wells in Bloomfield and all are 
of the bored type. ALI but one obtain their water from depths 
of from el to 40 feet, All known aqiifers are sandstone, and 
although the aquifer is not listed for eight wells, it is 
presumed also to be sandstone. 


ANALYSES OF WATER SAMPLES 


Thirty-six samples of well waters from Tignish 
map-area were analysed for their mineral content by the Bureau 
of Mines, The samples were taken from depths of O foot to 327 
feet, and nearly all are from sandstone. All waters were found 
to be suitable for domestic and farm use. 


Amounts (in parts per million) of dissolved mineral 
matter in waters collected in Tignish map-area: 


Constituent Quantity 
~ Maximum Average Minimum 
Total dissolved SolidS.sssreceses 666,0 eeden 86,0 
DE Lier tae ete tiie eid h Gla Ware wet wale cus ie 7 eo 74 ee 
Oe AO CM ye ie cat eats avove alo ese en aon ere et IOLA 54.4 8,2 
MeLRTe Ss NN a a wee a alerale! Gie\ale ee. bio ere tee re Lago 8.9 Oee 
Alkalis (sodium and potassium)... 169.9 e467 6.4 
DUE ate creimibwce oinveleis S Ghee vie’s F160. 4s ISAO) WS 5) Oe 
CLOTS arene aie score eee Sateietatere Wu's; ee.8 6 LO te ee eh hae 
NUE Ge Sag 5 ere aane easte ea Rie e/a eirtarace arare 76.4 15.95 0,0 
DEGArWona tes palsies ci sia kaa eae ace 500.0 LUO 5566 
Were, SATAN SS ste tata chews ave ke oaharerchecauare DOO We ae elie 
CONCLUSIONS 


This investigation warrants the following conclusions: 


(1) Ground-water supplies of Tignish map-area are 
abundant for domestic, stock, and field uses, Most farms have 
wells in their pastures md potato fields, which supplement the 
water supply for cattle as well as providing an adequate supply 
for irrigation of field crops, 


(2) Precipitation appears sufficient to ensure 
adequate supplies of ground water. 


(3) The chief source of ground water is sandstone. 
The sandstone is soft and allows penetration by hand drills. In 
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order to reach water in sandstone, it is often necessary to 
bore through overlying, hard, limy conglomerate and (or) pebble- 
conglomerate, 


(4) Marine sands and gravels provide water for a 
number of dug wells. 


(5) Dune sand deposits provide a water supply for 
half the wells in the community of Miminegash. 


(6) No suitable aquifers for ground water are 
present in glacial till. 


(7) Although one flowing-artesian well is found 
within the map-area, conditions that produce this type of well 
are not likely to exist, 


(8) All villages and communities in Tignish map~area 
have an abundant and permanent water supply. 


(9) The quality of ground water derived from sand- 
stone is quite suitable for domestic and farm use. 


(10) The presence of large forested areas are of 
vital importance in maintaining a sufficient supply of ground water, 
It was noted that the forests in the map-area are gradually 
being depleted and very little effort is being made toward 
reforestation, It is suggested that wherever possible some plan 
of reforestation be carried out. This would undoubtedly ensure 
an abundant supply of ground water for the future. 
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PART I 
INTRODUCTION 


The present report is on attempt to assemble the data on groun‘t- 
water resources in a form thet will be uscful to well drillers, farmers, 
municipal authorities, and others interested in obtaining adequate water 
supplies. 


Publication of Results 


The essential information pertaining to ground-water conditions 
is being issued in reports that, in Manitoba, cover a square block of 
sixteen townships lying between the correotion lines and beginning ot the 
Saskatchewan boundary. The reports on the most southerly strip of the 
province include in addition the two townships lying north of the 
International Boundary. The secretary-treasurer of each municipality 
will be supplied with the information covering that municipality, and 
copies of the reports will olso be available for study at offices of 
the Provincial and Federal Dupartments, Further assistance in inture 
preting the reports may be obtained by applying to the Chief Geologist, 


Geological Survey of Canada, Ottawr.e 


How to Use the Report 


Anyone desiring information concerning groundewater in any 
particular locality will find the evailable dota listed in the well 
records, and other pertinent information on the maps of the area, For 
those unfamiliar with these reports it is, perhaps, advisable that thet 
part dealing with the aren as a whole be read first, so as to be ina 
better position to understand the more particular descriptions of each 
township that follow. Also, the map accompanying the report should 
prove a useful source of reference when reading the text, 


The mav consists of two figures. Figure I shows bedrock ard 
surface geology. The water-bocring properties of the bedrock change 
from formation to formation, and are referred to in subsequent pages. 
The type of glacial deposit at the surface may be determined from the 
map, and its possibilities as an aquifer are also discussed in this 
report. 


Figure 2 shows the location and types of wells in the area, 
the land relief (topography), and the drainage pattern. Not every well 
is plotted on the map, but most of those giving pertinent information 
are shown, and probably include 90 per cent of the wells in the area, 
Where ground water is not readily available, or carries too much dissolved 
solts to be used, dugouts often form the only means of supply. The 
topography is shown by contours, or lines of equal elevation, spaced at 


vertical intervals of 50 feet. 


The well records are compiled from data obtained by interviewing 
farmers, and in many cases their accuracy depends upon the farmer's 
memorye Wherever possible date were checked by plumbeline measurement 
to the nearest foot. The wells are tabulated by townships and sections, 
and the total depth of the well, depths to the water level at high and low 
stages, and, where possible, the depth st which the weter-bearing 
horizon occurs, are all listed, The general oharacter of the water 
is stated, and the use to which it can be put. Wells from which 
samples were taken for analysis are indicated on the well-record sheets. 
An idea of how much water 2 well can be expected to yield is suggested 
by the number of stock (cattle and horses only) that enn be 
watered at its One head is assumed to consume between 8 and 
10 gallons of water aday. Unless followed -by the word. "only" 
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the figure for the number of stock watored is not necessarily the 

maximum yield of the well, but simply the greatest amount that tho prasent 
user has required, The word "only" indicates that the figure given is tho 
maximum yield of the woll, To obtain tho position of an aquifor at any 
given point, the elovation of the point should bo determined from the 
contours on Figure 2 of the map. Elevations of adjacent wells may be 
found in the well records and the depth to the aquifer can usually be 
determined from them. By comparing elevations the depth of the aquifer 
below the unlmown point may be estimated, This method is particularly 
applicable to bedrock wells, but may not be successful where information 
is too limited, or where the glacial drift is thick and of an irregular 
character. In such instances a person searching for water should refer to 
the text for information on the nature of the doposits in that area, 


GLOSSARY OF TERMS USED 


Alkaline, The term talkaline' or ‘alkali’ water has been 

applied rather loosely to waters having a peculiar and disagreeable taste, 
and commonly a laxative effect, The waters so described in the Prairic 
Provinces are those heavily charged with sulphates of magnesium and sodium 
(respectively Epsom salts and Glauber's salts) and are more correctly 
termed sulphate waters, Truly ‘alkaline’ waters owe that property to the 
presence of calcium carbonate and calcium bicarbonate, In this report an 
attempt to adhere to local terminology is made by referring to sulphate 
waters as 'alkali' in the wcll records, and the torm ‘alkaline! is avoided. 


Alluvium. Deposits of clay, silt, sand, gravel, and other 
material in lake beds and in flood plains of modern streams, Tho term 
also includes the material in river tvrraces, which once formed part of the 
flood plain but are now above ite 


Aquifer, <A porous bed, lens, pocket, or deposit of material that 
transmits water in sufficient quantity to satisfy pumping wells and springs. 


Bedrock, Bedrock, as here used, refers to partly or wholly 
consolidated deposits of gravel, sand, silt, clay, and marl that are older 
than the glacial drift, 


Bentonite.and bentonitic clays have the property of swelling when 
water is added to them. They occur as white beds as: much as 2 feet thick, 
but usually much thinner, and are probably formed by the weathering of 
volcanic ash. 


Buried pre-Glacial Stream Channel, A channel eroded into the 
surface of the bedrock by a stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by sands, 
gravels, and boulder clay deposited by the ice-sheet or later agencies. 


Coal Seam. The same as a coal bed, It is a deposit of carbonaceous 
material formed from the remains of plants by partial decomposition and 
burial e 


Contour. A line on a map joining points that have the same 
elevation above sea-level, 


Continental Ice-shect. The great ice-sheet that covered most of 
the surface of Canada many thousands of yours ago. 


Escarpment. A cliff or rolatively steep slope separating level 
or gently slopping areas. 


Flood Plain, A flat part of a river valley ordinarily above water, 
but submerged when the river is in flood, It is an area where silt and 
clay are boing deposited, 
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Glacial Drift. A general term that includes all the loose, 
unconsolidated materials that wore deposited by the ice-sheet, or by 
the waters associated with it. Clay containing boulders usually forms 
a large part of the glacial drift in an area, and is called glacial 
till or boulder clay, and is not to he confused with the more general 
term glacial drift, which occurs in the following several forms: 


(1) Terminal Moraine or Moraino, A ridge or series of ridges 
formed by glacial drift that was lnid down at the marin of a moving 
ice-sheet. The surface is charactorized by irregular hills and undraineod 
basins. 


(2) Kame Moroine. Assorted deposits of sand and gravel laid 
down at or close to the ice margin, Tho topography is similar to that 
of a terminal moraine. 


(3) Ground Morainee Boulder clay (till) laid down at the baso 
of an ice-sheet. The topography may vary from flat to gently rolling. 


(4) Glacial Outwash. Sand and gravel plains or deltas formed 
by streams that issued fron the continental ice=shoct, 


(5) Glacial-lake Deposits. Sand, silt, and clay deposited in 
glacial lakes during the retreat of the icc-shcet. 


Shorelino. A discontinuous escarpment, with intervening 
gravel beachos and bars, which indicates the former margin of a glacial lake, 


Ground Water, The water in the zono of saturation below the 
water-table, 


Hydrostatic Pressure, The pressure that causes wator ina 
well to rise above the point at which it was first encomtorod in the woll, 
namely, at the level of the aquifer, 


Impervious or impermeablo, Beds such as fine clays or shale 
are considered to bo impermeable when they do not permit the perceptible 
passage or movement of ground water. 


Pervious or Permeable. Beds are porvious or permeable when 
thoy permit tho perceptible passage or movement of ground water, as in the 
case of sands and gravels. 


Pre-Glacial Land Surface, The surface of the land as it 
existed before the icceshoot covered it with drift. 


Recent Deposits, Deposits that have been laid dowm by the 
agencies of water and wind since the disappearance of the continental ice- 
sheet; for oxample, alluvium in stream valloys. 


Sand Point or Driven Well. A sand point is a piece of 
perforated and screened pipe 2 or 3 feot long, which ends in a sharp point. 
It is fastened to lengths of ordinary pipe and forecd down into surface 
deposits of a sandy or gravelly nature, The depth of such a well rarcly 


exceeds 30 fect, 


Unconsolidated Deposits. The mantlo or covering of alluvium, 
pre-glacial soils, and glacial drift consisting of loose, uncemented material 
that overlies the bedrock. 


Veriegatod, Beds so describod show difforent colours in 
alternating beds or lens¢s. 
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Water-table., The upper limit of the part of tho ground 
saturated with water, This may be near the surface or many feet below 
it. A water-table is said to be perched when a zmo of saturated matcrial 
is separated from the main water-=table below by a zone or zones of 
unsaturated material. 


Water-worked Till. Glacial till or boulder clay that has been 
subjected to water action, usually near the margins of glacial lakes, so 
that the fine clay has teen washed out and a deposit that may be composed 
mainly of sand and gravel is left behind. 


Wells, The term refers to any hole sunk in the ground by any 
means for the purpose of obtaining water. If no water is obtained thoy 
are reforred to as dry holes. Wells yielding water are divided into four 
classes: 


(1) Flowing Artesian Wells. Wells in which the water is under 
sufficient hydrostatic pressure to flow above the surface of the ground 
at the well, 


(2) Non-flowing Artesian (Sub-artesian) Wells. Wolls in which 
the water is under sufficient hydrostatic pressure to raise it above the 
level of the aquifer, but not abovo the level of the ground at the well, 


(3) Non-artesian Wells. Wells in which the water does not rise 
above the wateretable or tho aquifer. 


(4) Intermittent Non-artesian Wells, Wells that are genorally 
dry for a part of each year, 


GENERAL DISCUSSION OF GKOUND WATER 


Almost all tho water recovered from beneath the earth's surface 
for both domestic and industrial uses is meteoric wator, that is, water 
derived from the atmosphcro, Most of this water roaches tho surface as 
rain or snow. Fart of it is carried off. by streams as run-off; part 
evaporates either directly from the surface and from tho upper mantle of 
soil, or indirectly through transpiration of plants; and the romainder 
sinks into tho ground to be added to tho ground-water supplies. 


The proportion of the total precipitation that sinks into the 
ground will depend largely upon the type of soil or surface rock, and on 
the topography; more water will sink into sand and gravel, for example, 
than into clay; if, on the other hand, the region is hilly and dissocted 
by numerous streams, more water will be immediately drained from the 
surface than in a rolatively flat area, Light, continued precipitation 
will furnish more water to the undorground supply than briof torrential 
floods, during which the run-off may be nearly equal to the procipitation, 
Moisture failing on frozen ground will not usually find its way below 
the surface, and, therefore, will not mterially replonish the ground-water 
supplies. Light rains falling during the growing season may be wholly 
absorbed by plants. The quantity of moisture lost through direct evaporation 
depends largely upon temperature, wind, and humidity. Locally these 
deposits may become very extonsive. The water-bearing properties of 
alluvial deposits are variable, but, in general, such deposits form favourable 
aquifers, They aro porous, and readily yield a part of their contained 
water, although in places their porosity my be greatly reduced by the 
presonce of fine silt and clay. This type of deposit may be expected to 
yield moderate domestic supplies through shallow wells, and larger supplies 
if the deposits_arc extensivo, 


In some areas of relatively steep slopes, valleys have been partly 
filled with sand and gravel, which, in turn, have been covered with 
impervious clay and silt. These circumstances commonly give rise to artesian 
conditions in the lower part of the valley. 
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DISCUSSION OF WATER ANALYSES 


Both the kind and quantity of mineral matter dissolved in 
a natural water depend upon the texture and chemical composition of 
the rocks with which the water has beon in contact. follution is 
caused by contact with organic matter or its decomposition products. 
Analyses of well waters for mineral content are nade by the Department 
of Health and frublic Welfare, Winniper, and by the Bureau of Mines, 
Department of Mines and Resources, Ottawa. 


As the ground-water survey of Manitoba progresses an effort 
is made to secure samples reprosentative of each major aquifer 
encountered; the purpose of this is to compare tho chemical characterist- 
ics of waters from the various geological horizons and, thereby, assist 
in making correlations of the strata in which the waters occur. The 
mineral content of natural watcrs is also of interest to the consumers, 
though.the effects of the constituents are usually already apparent. 
The quantities of the various constituonts for which tosts are made are 
given as ‘parts per million', which refers to the proportion by weight 
of each constituent in 1,009,000 ports of water, A salt when dissolved 
in water separatos into two chomicel mits called ‘tradicals', and these 
are expressed as such in the chemical analysos. In one group are 
included the metallic clements of caleium (Ca), megnesium (Mg), sodiun 
(Na), and irom (Fe), und in the other group are the sulphate (S04), 
chloride (Cl), bicarbonate (1002), carbonate (C03), and nitrate (NOs) 
radicals, The radicals listed in the analyses tabulated in the second 
part of this report can he combined to give the actual quantity of the 
particular salts present in the wator, but this is not done here as the 
radicals alone give enough information to identify tho water types. In 
fact, the sulphate, chloride, and carbonate radicals, plus the hardness, 
serve to identify a water, and crude fisld tests on the basis of these 
constituents were used in some arons to outline more completely zones of 
the various wator typos, 


The following minoral constituents include all that are 
commonly found in natural waters in quantitios sufficient to have eny 
practical effect on the value of waters for ordinary usos: 


Silica (Si02) is dissolved in sw.1l1 quantities from almost 
all rocks. It is not objectionable except in so far as it contributes 
to the formation of boiler scale. 


Iron (Foe) in combination is dissolved from many rocks as well 
as from iron sulphide deposits with which the water comes in contact. It 
may also be dissolvod from well casings, water pipes, end other fixtures 
in quantitios large enough to be objectionablo, but separates as tho 
hydrated oxide upon exposure of the water to the atmosphere, Excessive 
iron in watcr causes straining on porcoleain or enamelled ware, and 
renders the wator unsuitable for laundry purposes. Water is usually 
considered not potable if the iron content is more than 0.5 part per 
million. 


Cale Lum (Cu ) in the water comes from mineral particles 
present in the surface deposits, the chief sources being limestone, 
gypsum, and dolomite. l’ossil shells provide a source of calcium, as 
does also the decomposition of igneous rocks. The common compounds of 
calcium are calcium carbonate (CaC03) and caleium sulphate (CaS04), 
neither of which have injurious effects on the consumer, but both of 
which cause hardnesse 


Magnesium (lig) is a common constituent of many igneous rocks and, 
therefore, very prevalent in ground water, Dolomite, a carbonate ol 
calcium and magnesium, is also a source of the clement, Tho sulphate of 
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magnesia (M,SOq) coribines with water to form 'Epsom salts,’ and rondors 
the watcr unwholesomo if prosent in large amounts, 


Sodiua(Na) is derivod from a number of the inportant rocks 
forming minerals, so that sodium sulphate and carbonate are very common 
in ground waters, Sodiun sulphate (MapSOq ) combines with water to forn 
'Glauber's salt’ and oxcessive amounts make tho water unsuitable for 
drinking purposes. Sodiw carbonate (Nao COs ) or ‘black alkali' waters 
are mostly soft, the degreo of softness depending upon the ratio of 
sodium carbonate to the calcium and magnesium salts, Waters containing 
sodium carbonato in excess of 200 purts por million are wmsuitable for 
irrigation purposes, Sodium sulphato is loss harmfule 


"Tho extreme limit of salts for irrigation is takon to be 70 parts 
por 100,000, but plants will not tolerate more than 10 to 20 parts per 
100,000 of black alkali (alkaline carbonates and bicarbonates)". Frank 
Dixey, in 'A Practical Handbook of water Supply', Thos. Murby & Co., 
1931, pe 254. 


Sulphates ($04) referred to in this roport are those of 
calcium, magnesium, ond sodium, and have been mentioned above in referrin; 
to thoso radicals. They are also formed by oxidation of iron sulphides, 
and, henco, it is not wncemmon to find iron in sulphate waters, 
Sulphates cause pormanont hardnoss in water, and injurious boiler scalo. 
Sodium and magnesium sulphates are lexative when present in quantities 
of moro than 900 parts por million. The writurs found that acclimatizod 
people could drink water containing as much as 2,000 parts por million 
of all three of the principal sulphates, but that whon all were present 
in quantitics over 1,500 parts por million tho water was commonly laxative 
to those not accustornicd to it, ~ 

Chloride (Oi) is a constituent of all matwal waters and is 
dissolved in small quantitics from rocks, Wators from wolls that penetrate 
brines or salt deposits contain large quantitics of chloride, usuclly as 
sodium chloride (common salt) and less commonly as culeium chloride and 
magnesium chloride, Sodiwn chlorido is a characteristic constituont of 
scowage, and any locally abnormal quantity suggests pollution from this 
source, However, such abnormal quantitics should not, in themselves, bo 
taken ms positive proof of pollution in viow of the many sources fron 
which chloride may be derived. Chlorides impart a salty taste to water 
if presont much in cxecss of 500 parts per million. In soutmvostern 
Manitoba waters with as much as 3,000 parts per million of chloride are 
used domestically, though nore than 1,500 parts vor inillion is generally 
considered undesirable, The following figures apply to chlorides: stock 
will reqpire less salt if the water bears 2,100 parts per million; more 
than 5,000 parts per million is wfit for human consumption; more than 
8,000 parts per million is wfit for horses; more then 9,500 parts per 
million 4s too much for cattle; and more than 15,500 parts por million is 
a, for sheep. lixgnesium chloride, less common than sodium chloride, 
is very Gorrosive to metal plumbing. 

| 

(Nitrates (NOs) found in ground water are decomposition products 
of organt matorials; they erc not harnful in themselves, but they do 
point to probable pollution, It is recommended that o bacterial test be 
made on water showing an appreciablo nitrate contont, if it is to be 
used for domestic purposes. 

varbonatos (CQz) in water aro indicated in the table of amalyses 
os ‘falkaljnity', Calcium and magnesium carbonate cause hardness in weter, 
which may oe partly removed by boiling. Sodium carbonete causes softness 
in waters, and is referred to—undcr Sodim? abore, 
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Bicarbonates (HCOz), Carbon dioxido dissolved in water 
renders the insoluble calciwa and magnesiwn carbonates soluble as 
bicarbonates. The latter are decomposed by boiling the water, which 
Changes them to insolublo carbonates, 


Hardness is a condition imparted to waters chiefly by 
dissolved calcium and magnesium compounds, It here refers to tho 
soap-destroying power of water, that is, to the amowmt of soap that 
must first be used to precipitate the above compounds before a lather 
is produced, The hardness of water in its original state is its total 
hardness, and is classified as ‘permanent hardnoss' and 'temporary 
hardnoss', Pcurmanent hardness remains after the wator has been boiled. 
It is caused by mineral salts that cannot be renovod from solution by 
boiling, but it cen bo reduced by treating the water with natural 
softoners, such as ammonia or sodiwa carbonate, or with many manufactured 
softeners, Temporary hardncss can be: climinatod by boiling, and is due 
to the presence of bicarbonatos of calcium and imienesiun, Waters 
containing largo quantitics of sodiwa curbonato and small amounts of 
caleium and magnosium compounds aro sort, but if the latter compounds are 
prosont in large quantities tho wator is hard. ‘the following table+ may 


tees 


lonrosh, JeCe, and Boals, Jo¥.: tho Examination of Waters and Water 
Supplivs; London, 1926, pe. 21. 


bo used to indicato tho dugrco of hardness of a waters 
Total Hardnoss 


Farts per million Charactor 


Ow 50 co ccvcccccervereccssesovory soft 
DO=LOD se cecvvccccerescvece vetioderatoly sort 
LO0=1SU ce cenccccccccecswcssssdligntly hard 
LS0=20C as cece scccovecseececelodoratoly hard 
LOOmSUU gig wie Sele ee ee eles sic sas onl G 
500 + ee aeeeecceencctusoaee LORY hard 


The above table gives the gencrally cccoptod figures for hardness, but 
the people of southwestern Wanitoba havo become accustomed to harder 
waters, and the following tablo, based on about 800 field determinations 
of hardness, by the sonp mothod, is moro applicable: 


Parts por million Character 


O-lLOO ccccecccncecessesceseVOry SOLsG 
LO0= LO cee weasel eeeseesiacns a0: U 
TBO=250 cpecceccosnseccsecssetouoratoly hard 
CO0=350 oc cvcccccccccocccceeeiard 
DOO=HOO seeccccvesecserasecees VOry hard 
SOO speeucteecsncedesecasetnCCSoaVoly hard 


Waters having a hardnoss of up to 300 parts per million are conmonly 
used for laundry purposes. In southwostorn bicnitoba, hardnoss ranges 
from less than 50 parts por million to moro than 2,500 perts per 
million. 
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TOWNSHIPS 11 TO 14, RANGES 18 TO 21, WEST 
PRINCIPAL MERIDIAN, MANITOBA 


(Rivers area) 


Introduction 


An investigation of the glacial geology and the ground water 
resources of tps. 11 to 14, rges. 18 to el, W. Princ. mere, was 


conducted by the writer during the field season of 1950, 


Physical Features 
The general character of the topography is that of an uneven, 


rolling plain with undrained depressions and wooded areas of scrub 
aspen and poplar. The southern part is flatter, as the surface was 
modified by the waters of glacial Lake Souris, Minnedosa River crosses 
the area in a valley narrow north ef Rapid City and wider with gently 
sloping sides south of it, The river flows southwest to a peint south 
of Rivers where it turns southeast and jeins the assiniboine in tp, 10, 
rgee 20, south of the area, 

The altitudes vary from more than 1,900 feet above sea-level 
in the northern part of the area to less than 1,250 feet above sea-level 
in the floor ef the valley in which Assiniboine River crosses the 
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Age 


Recent 


Pleistocens 


Upper 
Cretaceous 
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| 
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Geology 


Table of Formaticns 


Fermation Character i Thickness 
(feet) 


| 


Alluviun Stream-laid mud, silt, | 
sand, and gravel 


Lake beds Silty clay, fine sand Qm5O0 
and silt, duned sandj 

assorted sand, and 

gravel, in beaches 


and deltas 


Glacial drift Till, clay, sand, O~400 
gravel, boulders, 
assorted sand, and 
gravel, in outwash 
plains 


Riding Mountain Upper beds of medium | 
to light grey, hard, 
siliceous shale 
(Odanah shale), a 

} 


some thin layers of 

fine, blue sand and 

bentonite beds; 

lower beds of 

slippery clay shale 

that tends to slump 1,000 + 


Vermilion River Dark grey and black 

shale, comprising 

three membersz 

Pembina (dark shale, 
numerous bentonite 

bands near base); SOh = 
Boyne (grey, cal- 

careous shale, non~ 
calcareous dark i 
shale near base)3 140 . 
and Morden 

(calcareous speckled 
shale, overlying 

dark grey, non 
calcareous, blocky 

shale with thin 

partings of white 

sand) 190 
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Age Formation Character | Thickness 
| (feet) 


Ravel Grey shale with 
white calcareous 
material; some 
bands of limestone; 


+ 
seme bentonite 150 - 
| 
Lower and Ashville Dark grey to black 
Upper shale with silt | + 
Cretaceous and sand ; 40 = 
Lower Bwan River White to green 
Cretaceous . sandstone, black 
shale, and silt 50+ 
Jurassic | light grey to red 
shale, calcareous 
\ sandstone, grey 
| to buff to brown 
shale, light grey 
limestone and Ai 
sandstone 380 = 
Jurassic or Amaranth Red beds and 
earlier gypsum R20 
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Upper Cretaceous shales of the Riding Mountain formation underlie 
the overburden in this area, but their water-bearing possibilities have 
not been investigated as only one well pumps water from bedrock. 

The overburden over much of this area consist of ground moraine, 
in places modified by the action of water, The upper 20 feet or more is 
made up of a buff weathered till in which local and temporary flows of 
meltwater have brought about enough sorting to produce the pockets or 
lenses of sand and gravel now encased in the till. These lenses form 
local aquifers that commonly Yield a sufficient supply of water for 
household usee Underlying the weathered till is a blue, clayerich till 
that is, in places, more than 300 feet thick, This till is impervious 
and test holes drilled into it are dry. 

Meltwater from ice masses that stagnated at Riding and Duck 
Mountains followed the present courses of Oak and Minnedosa Rivers, 

Upon reaching glacial Lake Souris the waters of these streams dumped 
their load of sand and gravel, building an outwash plain with its apex 
at Rivers that extended south to the Assiniboine Valley. At Rivers and 


Wheatland the sand and gravel averages 20 feet in thickness, 


Water Supply 
One well reaches bedrock and yields an abundant supply of water that 


‘sg hard and precipitates iron. Other wells drilled to bedrock could be 
expected to supply abundant water, but the thickness of overburden that 
has to be penetrated makes the drilling of such a well costlye 

Good water, sufficient for a household 5 ren supply, is being 
obtained in the area of eutwash sand and gravel in and south of Rivers. 

Local patches and lenses of sand and gravel are the only source 
of water in the glacial deposits, and where ee aoe lacking dugouts are 
needed. In tps. 13 and 14, rge. 20, for instance, test holes have been dug 
into impervious clay to depths of 500 feet. The supply of water in this area 
is not sufficient and is lacking in many sections, The supply for stock can, 


on nether 


however, be assured by building dugoutse 
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Artesian aquifers are known in an area near Forrest. In section 
1, tp. 1e, rge. 19, and in sections 23 and 24, tp. Ll, rge. 19, wells 
encountered water that flowed at the surface from a zone of coarse sand 
below blue clay at depths of 72, 56, and 47 feet respectively, Other 
flowing wells are recorded in sections 7 and 26, tpe 14, rgee 20. 

Township 11, Range 18. The surface of this township is uneven 
to flat, sloping south to the Assiniboine Valley. Waters of glacial Lake 
Souris modified the surface material, and silt and clay deposited on the 
lake bottom filled undrained depressions smoothing the surface, A 
branching intermittent creek follows broad shallow channels across the 
township. 

Ground water is recovered from glacial drift, and neither the 
depth to bedrock nor its water-bearing possibilities are known from well 
records, The upper eO feet of the glacial drift is buff weathered till 
and below this is a clayerich blue till of variable thickness, The wells 
are bored 50 to 95 feet through the blue till to aquifers of fine sand 
and gravel. The supply of water is commonly sufficient, but wells are 
on record that will supply only 12 to 15 head, and others that are dry 
in winter months. 

In NE.g section 235 a bored well 60 feet deep reached an aquifer 
below blue clay. When the well was completed the water was under sufficient 
pressure to rise to the surface and flow, but at present it rises to a 
point 9 feet from the surface, 

The quality of the water is characteristic of that from southwestern 
Manitoba, that is, it has a concentration of sulphate salts and hence is 
known locally as alkali water, The iron content is high enough in some 
water to make it unsuitable for household use. 

Township 11, Range 19. The uneven surface of this township slopes 
south to the Assiniboine Valley, Ground moraine modified by waters of 
glacial Lake Souris covers the township except in the southwest quarter 


where sandy deposits formed in the lake cover an area of twelve or more 
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sectionse Wells 10 to 16 feet deep, dug into this sand, supply an abundance 
of good water in sections 4, 5, 8, 17, and 18. Elsewhere wells are dug or 
Poremac to 100 feet to aquifers below blue clay, 

The water in this township is hard with much iron, but commonly 
sufficient for 20 or more head of stock. In NW.} sections 23 and 24, wells 
bored 36 and 37 feet respectively reach an aquifer below blue clay, and 
in both wells the water is under sufficient pressure to rise to the 
surface and flow. Test holes 100 to 128 feet deep dug on sections 14 and 
20 were dry, and dugouts are the only source of supply. A well 26 feet 
deep in NE.{ of section 6 was never sufficient and commonly dry until the 
dast 2 years and now will water 60 head of stock, 

The water-bearing possibilities of the bedrock are not known, as 
no wells are recorded that reach ite Wells drilled 125 feet penetrate 
blue clay for this entire distance. 

Township ll, Range *O, The rolling surface of this township has 
been smoothed by waters of glacial Lake Souris. In the southem part of 
the township sandy lake=beds are common, but elsewhere ground moraine 
covers the township except where outwash gravel is present along Minnedosa 
River Valley. 

Wells that average 10 feet in depth in sections 1 to 6, inclusive, 
supply an abundance of water. Similar wells in outwash gravel are found 
in sections 9, 10, 15, and 16. 

In the northern part of the township wells are bored to depths 
of 90 to 100 feet to aquifers below blue clay, and with some exceptions 
yield an abundant supply of water that is commonly alkali and ironebearing. 
The supply of water in this part has been a problem to maintain because 
the fine sand below the blue clay becomes quicksand when penetrated and 
rises in the lower part of the casing, thus sealing off the source of water. 

A dry hole in SW. section 18 was drilled 545 feet deep, but on 


the same quarter section a hole drilled e15 feet reached an aquifer at 140 


feet and the water rose to a point 70 feet below the surface of the 
well, Dry holes drilled in sections 10 and 14 reached bedrock at depths 
of 100 to 140 feet respectively. 

Township Jl, Range ele in the area of outwash gravel that covers 
the northwest quarter of the township and extends to Assiniboine River, 
water can be obtained at moderate depths. Elsewhere water may be obtained 
from sand or gravel layers below blue clay at depths of from 70 to 90 
feet, although this is not certain and some dry holes have been dug or 
drilled. Test holes in sections 1, 7, and 14 reached depths of ee5, 147, 
and 103 feet respectively, and each penetrated sand and gravel that was 
arye 

Springs along the Minnedosa Valley are a source of supply in 
sections °&7 and 34, The supply of water is also plentiful in most wells, 
particularly along the Assiniboine Valley where one well in swt section 
17, 55 feet deep, yields 50 gallons a minute, the water being pumped 
through a pipe line to the Rivers Airport, 

Township lek, Range 15. Ground moraine covers the township and 
two intermittent creeks flow south across it. The surface slopes from an 
elevation of 1,650 feet above se@slevel in the northwest corner of the 
township to less than 1,450 feet in the southeast corner, 

shallow dug wells in gravel along the creeks yield an abundance of 
good water. Elsewhere wells are dug or drilled 40 to 100 feet to gravel or 
sand below blue clay. In sections 53, 31, and e&7 drilled wells reach 
layers of sand or gravel at depths of 100 and 140 feet and water of average 
quality rises 50 to 70 feet in the casing. The water is hard, commonly 
alkali, with much iron. On SW.+ section 32, a dugout is the only source 
of supply, as test holes 150 and 152 feet deep penetrated blue clay and 
were drye 

Township 1¢, Range 19, Ground moraine, which covers the township, 
has an uneven surface with undrained depressions and clumps of scrub 


poplar and aspen. 
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The water supply is not abundant and dugouts are needed to assure 
sufficient water for stock. In sections ll, 19, 34, and 35 shallow dug 
wells 10 to <O feet deep yield water from local surface deposits of sand 
in ground moraine, and elsewhere water is obtained at depths of 80 to 140 
feet in wells bored or drilled to a layer of fine sand below blue clay, 
Hewever, dry holes 140, 100, 500, and 150 feet have been drilled in sections 
LG pices eos) Sols 

The water from the bedreck is hard and alkali and only one well, 
in SE.¢ section 17, at a depth of 288 feet, has been drilled into it. 

Along highway Nos 10, in the southeast corner of SE.+ section l, 

a test hole drilled by California Standard Company encountered a strong 
flow of fresh water at a depth of 7k feet in a zone of coarse sand, The 
water was alkali and the flow approximated 93 gallons a minute, Fiftyesix 
feet of casing was run in the hole and cemented to control the water flow 
and plug the hole. 

Township 1k, Range £0. This township is covered with ground 
moraine with an uneven surface marked by undrained depressions and wooded 
areas. Across its northeast corner lMinnedosa River occupies a broad 
valley with gently sloping sides. 

In most of the township, water may be ebtained from layers of 
gravel or sand underlying blue clay. In general these may be reached by 
wells 50 to 80 feet deep, but in sections 1, &e, and 3, wells 120 to 130 
feet deep are necessary, In sections 13, 24, and 26 local lenses of outwash 
gravel yield water at depths of 10 to 18 feet, Dugouts are seldom used, 
but in SEey section 14, where test holes were dry, they are the only source 
of supply. 

Township le, Range ele Minnedosa River crosses the southeast quarter 
of the township in a broad valley with gently sloping sides, An outwash 
plain built by an earlier river that follewed the course of the present 


Minnedosa covers that part of the township west of the river. 


a ; ; 7 ¢lem 
; i eee, - * ae, es ene ee ay ght Re a AI Be 
et, Sethe ee oly A) soaks ea at) ‘ ay ent y ie a % a ay es Sia Sel, ‘ &: me sia eh : ie 


" asf ‘ S 
ae eo” a 
* ” 8 { a 
~~ , K ; 
. ak: ig Re é } 6 re ore ‘ 
DS al Saar .0 6 tala Nrerme 
oe 2 
; 
/ 
3 mig 
’ w 
‘ ~ A co S 
s “5 x ia Sy 
‘ate th ex te A Lt ; 
> 2 
' 
+ is 4 
. - a m e “ve ’ , a ry ~ om 
et - 
i 
U o 
‘ t ” eee 
Pe . 4 . é. . " = q 
. ‘ 
3 4 . « 
J ie ? 3 F Fires 
' 
“ ri 5 A 
4 Dore aw ih " y By oar F 
K 
’ 
5 
A ly ri 
r Cae ja ’ . 
. sancti ata te ee 
h ' 
‘ : 
di tig he _ tO Hite es ee es 
teat ¢ ‘ ’ we ve toe” 
WBS oa, ‘ i 
: 
i 
b ' ve A 
\ ie 2 “y Ba 4 , i i Pomier 
1 oN 7 i pees 
, . + 2 ee ois ; EN m 
. TR ied. Parad . ’ x 
as - ‘ * 4 
po re "i 
£ - f ae rah Rogie to ah 
’ if = ¥ ; 


=i ge 2 = 
< \ 
Noe i te 
Lone gage a aes . 
. a 
‘he A t 
; 


’ 
e 4 20 1S ict 
r ay mae 3 
' or, 
\ T - 
. * ee : 
ty 7 hehe 
. 
{ 
Patan meek, uaky y 7 
. re ¥ 
“ - b ss 
* ’ ‘ 2 aT 2 E OM 
moa ‘ +4 
re Pk . % e - 
; 
; " E vy 
' + wis 3 * 4 3 
é re oe > re 
~ 7 ' cs 


ted 
lap\: ” 


Water can be obtained everywhere from outwash gravels at depths 
of less than 20 feet except at Rivers, where most wells are 20 feet or 
more deep, In those areas where the outwash gravels are not present, 
especially in sections 29 to 56, a supply of water that is not sufficient 
and is of poor quality is obtained from lenses of sand in blue clay at 
depths not greater than 40 feet. 

The following test holes were drilled by The International 
Water ‘Shae a es. Regina, Saskatchewan, in search of water for the 


Airport. 


ga TM a CR 
Pumping test 


| | | | 
NE.8 | 1,550 |; 189 0-75 sand | Insufficient water 


| 
| NES 12,550 | 249 92-98 fine 5 imperial gallons a 
| | | sand minute (IGPA) 
aa NW.16 | 1,500 | 79 | | Ne water 
2 NW.16 1,500 | 65 (50-52 fine Insufficient water 
| | sand | 
3 | NW.16 1,500 | 62 |See59 gravel, 10 IGPM., drawdown 13 feet 
| | | | 
4 | MW.26 esse el 51-59 gravel 10 IGPM., drawdown nil 
5 NW.16 | 1,550 | 70 | eoreete. 
6 | wE.16 | 1,502 | 63 58-65 sand 8 IGPM. 
7 | SW.16 1,554 75 | ‘No water 
8 NW.16 | 1,550 67 60-63 sand |2 IGP 
| | | | 
9 | NW.26 1,550 | 54 (58-54 sand No water 
10 | NW,16 P1,550 | 66 [53-65 gravel'10 TGRM 
cil | NW.16 1,550 | ae 55e61 eravell 20 IGPM., drawdown nil 
Le SW.16 | 1,954 | 238g | ‘No water 
13 NE.17 | 1,502 229 | ‘No water 
| 
| 
| 
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Noe | # Section Elevation | Depth Aquifer | Pumping test 

14 SW.16 | 1,554 89 | 69674 fine | No water 
| sand | 

15s | Nels | 1,500 | 67 | 6064 fine | Little water 
| | sand } 

| } | | 

16 | NE.17 | 1,502 ae | No water 
| | : | 

17 | NEL? | 1,502 | 68 58-68 sand| little water 
L | | 


H \ | | \ 


Township 15, Range 18. The water supply has presented a problem 
in this township, and until dugouts were built water in sufficient 
quantity was not available for stock. Twelve sections are dependent on 
dugouts for stock supply and household use, but drinking water must be 
hauled from nearby trwns. The few wells present are dug into local 
pockets of surface sand in the ground moraine or to the base of the buff 
weathered till that averages eO feet in thickness, The buff weathered 
till is underlain by impervious blue clay and aquifers that occur below 
this clay in other townships are not preecay heres 

In NE.G section 22 a test hole penetrated 300 feet of blue clay 
and four test holes in section 15 penetrated blue clay to depths of 103, 
151, 164, and 190 feet and none encountered water, In SW.} section 14 a 
spring issuing from the surface gravel yields a supply of water sufficient 
for 100 head in dry years. 

Township 15, Range 19. Minnedosa River crosses the northeast 
quarter of the township in a valley that is narrow as far as Rapid City 
and wider south from there. Gravel, deposited as outwashy underlies 
Rapid City and mantles the east side of the valley. 

A good supply of water is available in the town, the creamery, 
for example, obtaining sufficient water from two dug wells 15 and 20 feet 
deep into gravel. The remainder of the township depends on shallow wells 


dug into local surface deposits of gravel or in ground moraine at the 
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contact of the weathered upper till and the underlying blue clay. The 
supply is not abundant and where water cannot be obtained under the above 
conditions it is useless to dig or drill deeper into the impervious blue 
clay. Nine sections in which this is true are dependent entirely on 
dugouts. 

Township 15, Range £0. Minnedosa River follows a broad valley 
with gently sloping sides that crosses the southeast quarter of the town- 
ship. Except in the valley the entire township is covered by ground 
moraines 

Shallow wells in local pockets of fine sand or gravel yield a 
supply sufficient for domestic needs. Deeper wells bored or drilled into 
blue clay are not satisfactory and commonly the water of such clay is 
exhausted within 6 months of the time the well is dug, 

In SW. Section 19, however, after three test holes 40, 57, and 
75 feet deep proved dry, an additional test hole was drilled to a depth 
of 360 feet, encountering shale at 558 feet. This well obtained an 
abundant supply of water, The water from this well is hard with a concen- 
tration of sulphates and much iron, but it is better quality than water 
from the till. It is evident that adequate supplies of water cannot be 
obtained in much of this township unless the costly method of drilling to 
bedrock is attempted. Dugouts will in most places be required to assure 
a sufficient supply for stock, 

Township 15, Range &l. In the southern part of this township a 
limited supply of water is obtained from shallow wells less than 20 feet 
deep dug into the weathered buff till or into pockets of sand, but dugouts 
are needed to assure a stock supply. Dry holes 150 and 300 feet deep 
were drilled on sections 3, 4, and 13, A drilled well 147 feet deep in 
SE.s section 20 and 138 feet deep in section el yield a sufficient supply 


of hard, alkali water with much iron, 
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In the northern part of the township many wells dug 50 to 100 
feet deep into lenses of gravel and sand within the till commonly yield 
sufficient water. In section &s however, holes drilled 95, 135, and 275 
feet in depth were dry. 

Township 14, Range 18 Ground moraine covers this township and 
test holes indicate 345 feet of clay overlying bedrock in section le, In 
sections 18 and 19, however, a bed ef sand less than 10 feet thick covers 
the ground moraine and wells dug in this obtain an adequate supply of 
water. In some sections wells dug to lenses of sand or gravel in the 
upper 20 to 30 feet of weathered till obtain water, but 18 sections are 
dependent en dugouts for a supplye The search for water has been costly 
and not too successful, Test holes 110 to 375 feet deep have been drilled 
on sections @, 5, 10, 12, 15, el, and 24, ali of which were in blue clay 
and dry. In NE.4 section 5, however, a well 86 feet deep reaches an aquifor 
at 85 feet from which fresh water rises 7e feet in the casing, Another 
well in SE. section 22 obtained water that rises to within 22 feet of 
the surface from a layer of sand at a depth of 70 feet. 

Township 14, Range 19. Minnedosa River flows along the east side 
of the township in a valley with steep walls 150 feet high. East of the 
river the wells are less than «5 feet deep and obtain supplies from lenses 
of sand an the upper weathered part of the ground moraines 

West of the river, however, the supply of water is a problem, and 
17 sections depend on dugouts, although in sections 3, 8, and 9 dug wells 
yield water from local pockets of gravel in ground moraines. In NW. 
sections 31 and 33 wells drilled 105 and 200 feet, respectively, to aquifers 
in blue clay yield abundant hard water with much iron, 

Township 14, Range 20. This township is underlain by ground moraine 
whose surface is uneven, much wooded, and covered with undrained depressions. 

Near Moline, wells dug or bored 60 to 80 feet obtain an excellent 
supply of water from a layer of gravel below blue clay, The water is hard, 


has much iron, and rises to a point within 20 feet of the surface of the 
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ground. Elsewhere, wells are dug 50 to 40 feet to lenses of sand or gravel 
in the ground moraine except in sections 26, 28, and 29, where wells are 
drilled 110, 200, and 150 feet respectively. 

Towuship 14, Range «le Ground moraine with an uneven, wooded 
surface covers the township. This ground moraine has local pockets of 
sand distributed all through it, which supply water to wells dug 30 to 
50 feet deep. This water is hard, commonly alkali, and contains much 
iron, In NE. section 30, SW.4 section 31, and SW.+ section 32 wells are 
drilled 135, 155, and 165 feet, respectively, to bedrock. 

At Cardale, two wells about 50 feet apart are dug to gravel below 
blue clay at depths of 30 and 36 feet. These wells yield an abundant 


supply of hard water that is slightly alkali and contains much iron. 
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Discusskon of Analyses 


Four samples of water from the Rivers area were selected for 
analyses, the results of which are in the foregoing table. The numbers 
in the first column are for laboratory identifications and have no 
Significance. 

Sample No, 4751. The water is hard and the sulphate concentration 
is high. Water with a high sulphate concentration commonly precipitates 
a red mass of iron hydroxide that makes the water unsuitable for laundry 
purposese This sample is from bedrock and is better water than the other 
samples analysed, 

Sample No. 475e. This water is taken from a dug well in a local 
pocket of sande In percolating through the porous surface deposits the 
water has picked up and concentrated the constituents shownin the analyses 
and is very hard, 

Sample Nos, 4753 and 4754 appear to be from similar wells about 
5 miles apart, but the quality of the water differs greatly, This is a 
good example of the variation in the quality of the water within short 
distances because of the heterogeneous nature of the glacial material, and 
possibly also because of the concentration of soluble minerals in lenses 


in the till. 
Record of Wells 


The well records of the Rivers area follow in tabulated form. A 
commentary on these has been made on page 1 of this reporte 

As a rule, the depth to the 'Principal Water-bearing Bed', has 
been taken as the total depth of the well, and its elevation given 4g 
such, This commonly applies to wells drilled into bedrock or to wells 
obtaining water from the sub-artesian or artesian aquifer in glacial or 


bedrock formations; digging or drilling is continued until a good supply 
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is obtained and then operations are stopped. In shallow surface deposits 
(to a depth of 30 feet), wells are usually dug a little lower than the 
water=-table during a dry season, and thereafter water may enter and leave 
the well at a point below the normal water-table. The height to which 
water will rise in the well depends on the amount of rainfall for the 
season and on the lowering of the water-table by excessive pumping. 
During the field season of 1950 the amount of rainfall was above average 
and the recorded height to which water will rise is higher than average, 
Wells that are dug beside dugouts are not included in the well 
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NOTE: 

Because of difficulties involved in reproduction, the 
tables of well records referred to are not included with this 
report, Information regarding individual wells may be obtained 


by writing to the Director, Geological Survey of Canada, Ottawa. 
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Halustrabiuens 


Preliminary map — Townships 41 to 454, ranges 25 to 29, 
west 4th meridian, /lberta: 


Figure 1. Map shewing surficial material 


he Map showing topography and location and 
types of wells, 
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INTRO DUC TICN 


The survey of the ground-water resources of the Red Deer 
region, Alberta, was resumed during the field season of 1946, 
and much information on these resources was obtained by a com- 
pilation of records of water wells. 


A division has been made in the well records, in so far 
as possible, between the glacial and bedrock water-bearing sands. 
The water records themselves were obtained mostly from the well 
owners, some of whom had acquired the land after the water supply 
had been found, and hence had no personal knowledge of the water- 
bearing beds that had been encountered in their wells. Also, the 
elevations of the wells were taken by aneroid barometer and are, 
consequently, only approximate. In spite of these defects, how- 
ever, it is hoped that the publication of these water records may 
prove of value to the farmers, town authorities, and drillers in 
their efforts to obtain adequate water supplics. 


Publication of Results 


The essential information pertaining to ground-water con- 
ditions is being issued in reports that in Saskatchewan cover 
each municipality, and in Alberta cover each square block of 
sixteen townships beginning at the 4th meridian and lying between 
the correction lines. The secretary-treasurer of each municipality 
in Saskatchewan and Alberta will be supplied with the information 
covering that municipality. Copies of the reports will also be 
available for study at offices of the Provincial and Federal 
Departments. Further assistance in the interpretation of the 
reports may be obtained by applying to the Chief Geologist, 
Geological Survey, Cttawa. Technical terms used in the report 
are defined in the glossary. 


How to Use the Report 


Anyone desiring information concerning ground water in any 
particular locality will find the available data listed in the 
well records, These should be consulted to see if a supply of 
water is likely to be found in shallow wells sunk in the glacial 
dyift, or whether a bevter supply may be obtained at greater depth 
in the underlying bedrock formations. The wells in glacial drift 
commonly show no regional level, as the sands or gravels in which 
the water occurs are irregularly distributed and of limited extent. 
As the surface of the ground is uneven, the best means of comparing 
water wells is by the elevations of their water~bearing beds, 

For any particular well this elevation is obtained by subtracting 
the figure for the depth of the well to the water-bearing bed from 
that for the surface elevation at the well. For convenience, both 
the elevation of the wells and the elevation of the water-bearing 
bed or beds in each well are given in the well-record tables. 
Where water is obtained from bedrock, the name of the formation 

in which the water-bearing sand occurs is also listed in these 
tables, and this information should be used in conjunction with that 
on bedrock formations, provided in the report, which describes 
these formations and gives their thickness and sequence. Where 

the level of the water-bearing sand is known, its depth at any 
point can easily be calculated by subtracting its elevation, as 
given in the well-records tables, from the elevation of the surface 
at that point. 
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With each report is a map consisting of two figures. 
Figure 1 shows the distribution and type of surface deposits and 
bedrock formation that occur in the aren. Figure 2 shows the 
locations of all wells for which records are available, the class 
of well at each location, and the contour lines or lines of equal 
elevation. The elevation at any locstion can thus be roughly 
judged from the nearest contour line, and the records of the wells 
show at what levels water is apt to be encountered, The depth 
of the well can then be calculated, and some information on the 
character and quantity of water can be obtained from a study 
of the records of surrounding wells. 


GLOSCARY QF TERMS USED 


Alkaline. The term "alkaline" has been applied rather 
loosely to some ground waters that have a peculiar and disagree- 
able taste. In the Prairie Provinces, water that is commonly 
described as alkaline usually contains a large amount of sodium 
sulphate and magnesium sultnate, the principal constituents of 
Glauber's salt and Epsom salts respectively. Most of the so- 
called alkaline waters are more correctly termed sulphate waters, 
many of which may be used for stock without ill effect. Water that 
tastes strongly of common salt is described as salty. 


Alluviun. Deposits of earth, clay, silt, sand, gravel, 
and other material on the flood-plains of modern streams and in 
lake beds. 


Aquifer. A porous bed, lens, or pocket in unconsolidated 
deposits or in bedrock that carries water. 


Buried pre-Glacial Stream Channel, A channel carved 
into bedrock by a Stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by 
sands, gravels, and boulder clay deposited by the ice-sheet or 
later agencies, 


Bedrock, Bedrock, as here used, refers to partly or 
wholly consolidated deposits of gravel, sand, silt, clay, and 
marl that are older than the glacial drift, 


Coal Seam. The same aS a coal bed. A deposit of 
carbonaceous material formed from the remains of plants by partial 
decomposition and burial. 


Contour, A line on a map joining points that have the 
same elevation above sea-level, 


Continental Ice-sheet. The great ice-sheet that covered 
most of the Surface of Canada many thousands of years ago. 


Bsearpment. A cliff or a relatively steep slope 
separating level or gently sloping areas. 


Flood-plain. A flat part ina river valley ordinarily 
above water but covered by water when the river is in flood. 


Glacial Drift. The loose, unconsolidated surface 
deposits of sand, gravel, and clay, or a mixture of these, that 
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were deposited by the continental ice-sheet. Clay containing 
boulders forms part of the drift and is referred to as glacial 
till or boulder clay, The glacial drift occurs in several 
forms? 


(1) Ground Moraine. A boulder clay or till plain 
(includes areas where the glacial drift is very thin and the 
surface uneven). 


(2) Terminal Moraine or Moraine. A hilly tract of 
country formed by glacial drift that was laid down at the margin 
of the continental ice-sheet during pauses in its retreat, The 
surface is characterized by irregular hills and undrained basins. 


(3) Glacial Outwash. Sand and gravel plains or deltas 
formed by streams that issued from the continental ice-sheet. 


(4) Glacial Lake Deposits, Sand and clay plains 
formed in glacial lakes during the retreat of the ice-sheet. 


Ground Water, Sub-surface water, or water that occurs 
below the surface of the land. 


Hydrostatic Pressure. The pressure that causes water in 
a well to rise above the point at which it is first encountered, 


Impervious or Impermeable. Beds, such as fine clays or 
shale, are considered to be impervious or impermeable when they do 
not permit of the perceptible passage or movement of ground water. 


Pervious or Permeable. Beds are pervious when they 
permit of the perceptible passage or movement of ground water, as 
for example porous sands, gravel, and sandstone. 


Pre-Glacial land Surface. The surface of the land before 


it was covered by the continental ice-sheet, 


Recent Deposits, Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 
continental ice-sheet, 


Unconsolidated Deposits. The mantle or covering of 
alluvium and glacial drift consisting of loose sand, gravel, clay 
and boulders that overlieSthe bedrock. 


Water=table. The upper limit of the part of the ground 
wholly saturated with water. This may be very near the surface 
or many feet below it. 


Wells. Holes sunk into the earth so as to reach a 
supply of water, When no water is obtained they are referred to 
as dry holes, Wells in which water is encountered are of three 
classes, 


(1) Wells in which the water is under sufficient pressure 
to flow above the surface of the ground. 


(2) Wells in which the water is wder pressure but does 
not rise to the surface, 


(3) Wells in which the water does not rise above the 
water-table, 


Sees 


BEDROCK FCRMATICNS CF EAST=<CENTRAL ALBERTA 


The formations that outcrop in east-central Alberta are of 
Tertiary and Upper Cretaceous age, and consist entirely of relative- 
ly soft shales and sandstones, with some bands of hard sandstone 
and layers of ironstone nodules. The succession, character, and 
estimated thickness of the formations are shown in the following 
table: 


lela 


Age Formation 3 Character : Thickness 
5 Feet 
Tertiary Paskapoo Light erey pea Ones in 
/ part carbonaceous; shale; 
: small amounts of sali 
' ceous limestone and t 
; goo. = 


volcanic dust; coal seams. 


‘Edmonton Grey to white, bentonitic 
sands and sandstones, with 
grey and greenish shales; 


coal seams prominent in : 1,000 to 
some areas, as at Drumheller. | 1,150 
‘Bearpaw ‘Dark shales, green sands with 


smooth, black chert pebbles; 
partty non=marine, with 
white bentonic sands, 
arbonaceous shales, or thin | 300 to 
coal seams similar to those 600 
' din Pale Beds; shales at 
| certain “aioe ano 
| lobster-claw nodules and 
i marine fossils; at other 
: horizons selenite crystals 
' are abundant. 


Upper iPale and ‘Light grey sands with ben- 
Cretaceous! Variegated : tonite; soft, dark grey and 
: Beds : light grey shales with 
: selenite and ironstone; 600 + 


carbonaceous shales and coal 
seams; abundant selenite 
crystals in certain layers. 


‘Birch Lake (? ) Grey sand and sandstone in 

: upper parts; middle part of 

: shales and sandy shales, 

i thinly laminated; lower part | 100 if 
with grey and yellow weather= 
ing sands; oyster bed common- 
ly at base. 


‘Grizzly Bear Mostly dark grey shale of 

' marine origin, with a few 
minor sand horizons; selen- OO 
ite crystals and nodules up 

to 6 or 8 inches in 

i diameter. 

Lae aS TEE se ee En Se ae ae 
‘Ribstone Creek!Grey sands and sandstones at : 

the top and bottom with in- 

termediate sands and shales; 

mostly non=marine, but middle | 325 « 
shale in some areas is marine.: 
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WATER ANALYSES 


Introduction 


The following discussion of water onalyses is included to 
assist those who wish to know the effect of various mineral con- 
stituents in well water, which give the water in some wells 
certain peculiar qualities, 


Discussion of Chemicrl Determinations 


The dissolved mineral constituents vary with the material 
encountered by the water in its migration to the reservoir bed. 
The mineral salts present are referred to as the total dissolved 
solids, and they represent the residue when the water is com-— 
pletely evaporated. This is expressed cuantitatively as "parts 
per million", which refers to the proportion by weight in 
1,000,000 parts of water. A salt when dissolved in wmter 
separates into two chemical units called “radicals”, and these 
are expressed as such in the chemical analyses. In the one grou 
is included the metallic elements of ealcium (Ca), magnesium (Mg), 
and sodium (Na), and in the other group are the sulphate (S04), 
chloride (Cl), and carbonate (C0z) radicals. 


Mineral Constituents Present 


Calcium (Ca) in the -nter comes from mineral particles 
present in the surface deposits, the chief source being limestone, 
gypsum, and dolomite, Fossil shells provide a source of calcium, 
as does also the decomposition of igneous rocks, The common 
compounds of calcium are calcium carbonate (CaCOz) and calcium 
sulphate (CaS04)» 


Magnesium (Mg) is 2 common constituent of many igneous 
rocks and, therefore, very prevalent in ground water. Dolomite, 
a carbonate of crlcium and magnesium, is also a source of the 
mineral. The sulphate of magnesium (MgSC,) combines with water 
to form "Epsom salts", and if present in eae amounts imparts 
a bad taste and is detrimental to the health. 


Sodium (Na) is derived from a nimber of important rock- 
forming minerals, so that sodivm sulphate and carbonate are very 
common in ground waters. Sodium sulphate (NaoS4) combines with 
water to form "Glauber's salts", which if present in amounts 
over 1,200 parts per million makes the water unfit for domestic 
use or for irrigation. Sodium carbonate (NasCOs) or "black 
alkeli" waters are mostly soft, the degree of eortuess depending 
upon the ratio of sodium carbonate to the calcium and magnesium 
salts. Waters containing sodium carbonate in excess of 200 parts 
per million are unsuitable for irrigation. 


Chlorine (Cl) is, with a few exceptions, expressed as 
sodium chloride (NaCl), which is common table salt. When found 
in water in excess of 400 parts per million it renders the water 
unfit for domestic use. 


Iron, when present in more than 0.1 perts per million, 
will settle out of the water os a red precipitate on exposure to 
the air, Water that contains not more than 0.5 parts per million 
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is considered the usual upper limit for potable water, but this 
amount is often exceeded. A water that contains considerable 
jron will stain porcelain, enamel were, and clothing that is 
washed in it, but the iron can be almost completely removed by 
aeration and filtration of the water, 


Hardness. Hardness is of two kinds, temporary and 
permanent, Temporary hardness is caused by calcium and magnesium 
bicarbonates, which are soluble in water but are precipitated as 
insoluble normal carbonates by boiling, as shown by the scale 
that forms in teakettles. Permanent hardness is caused by the 
presence of calcium end magnesium sulphates, and is not removed 
by boiling. Waters grade from very soft to very hard, and can 
be classified according to the following system-. 


The “Examination of Waters and Water Supplies"; Thresh and 
Beale; Hourth Bd, Loss, pe cle 


A water under 50 degrees (that is, parts per million) 
of hardness may be said to be very soft. 


A water with 50 to 100 degrees of hardness may be said 
to be moderately soft. 


A water with 100 to 150 degrees of hardness may be 
said to be moderately hard. 


A water with more than 200 and less than 300 degrees 
of hardness may be said to be hard, 


A water with more than 300 degrees of hardness may be 
said to be very hard. 


Hard waters are usually high in calciwm carbonate. 
Almost all of the waters from the slacial drift are of this type, 
particularly those not associated with sand and gravel deposits 
that come close to the surface. 


In soft water the calcium carbonate has been replaced 
by sodium carbonate, due to natural reagents present in the sands 
and clays. Bentonite and glauconite are two such reagents 
known to be present. Montmorillonite, one of the clay-forming 
minerals, has the same property of softening water, owing to the 
absorbed sodium that is available for chemical reaction.” 


2 Piper, A.wM.e: “Ground Water in Southern Pennsylvannia", Penn, 
Geol. Surv., 4th series. 


If surfece water reaches the lower sands by percolating 
through the higher beds it may be highly charged with calcium 
salts before reaching the bedrock formations containing bentonite 
or glauconite, The completeness of the exchange of calcium 
carbonate for sodium carbonate will, therefore, depend upon the 
length of time that the water is in contact with the softening 
reagent, and also upon the amount of this material present. The 
rate of movement of underground water will, consequently, be 
a factor in determining the extent of the reaction. 
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TOWNSHIPS 31 TO 34, RANGES 25 TO 29, 
WEST FOURTH MERIDIAN, ALBERTA 


Introduction 
The investigation of ground-water resources in Alberta 
was continued during the summer of 1949 by the writer, ably assisted 
by Pe Je S. Byrne. The surface deposits were also mapped, and the 
relation of both the surface deposits and the underlying bedrock to 


the ground-water supply studied. 


Physical Features 

Several valleys, as much as 300 feet deep and with 
gradients of 7 to 15 feet to a mile, trend south or southeastward 
through the area. The two largest are occupied by Threehillis and 
Kneehills Creeks, but those of Spruce and Lonepine Creeks are also 
large. Several dry valleys 50 to 150 feet deep and some smaller 
ones are present in the west. Threehills and Kneehills Valleys are 
several miles wide and have gently-sloping valley walls, whereas the 
other valleys are narrow and stcepsided. Lakes and ponds, commonly 
a mile long, are present, chiefly in the south=centre of the area, 
Most of these lie in valleys that have been dammed by drift, such 
as Davey Lake, or locally deepened by glaciation, such as Stewart 
Lake. 

The highest altitudes in the area, over 5,350 feet, are 
about 5 miles northwest of Wimborne, and much of the west and 
northwest part of the township is over 3,500 feet. The surface 
generally falls eastward and southeastward to about 3,000 feet, and 
Threehills and Kneehills Creeks leave the area at about &,800 feet 
above seaslevel. This general trend is interrupted by the Kneehills, 
which rise to 3,250 feet above sea-level and have a surprisingly 
flat summit several miles in extent. Other hills 5 miles east of 
Sunnyslope also rise above 3,250 feet. Some hills and ridges are 


also present in the east and north. Local relief greater than 


400 feet is commons 
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Except for the valleys and several long, narrow, low ridges, 
the southwest part of the area is almost monotonously flat. The 
north and northeast ks generally characterized by broadly rolling hills 
and ridges, and in the southeast broad hills and valleys are common. 
The topography is almost entirely a reflection of the bedrock, and 


is a little modified by drift. 


Geology 

Almost the entire area has a mantle of glacial deposits 
or alluvium. The underlying bedrock is Paskapoo formation, but the 
Edmonton formation, although below the Paskapoo and probably more 
than 500 feet deep in the western part of the area, comes close to 
the surface in the southeast, Older formations, mentioned in the 
table on page 4, underlie the Edmonton, but as they are not less 
than 1,200 feet deep, they are too deep to affect surface features 
or water supply. The common dip of bedrock is west or southwest, and, 
as the land surface also rises in that direction, the Paskapoo is 
thicker there, and beds younger than those in the east are present. 
Bedrock is exposed along several stream valleys and particularly 
in road ditches crossing hills and ridges in the southeast. 

Edmonton Formation. The name Edmonton was first applied 
to the beds containing coal in the Edmonton area, and later to the 
same beds in adjoining areas. The formation has a total thickness 
of 1,000 to 1,150 feet, but is bevelled off eastwards, and the 
eastern edge of the formation follows a northwest line from 
Coronation through Tofield to a point on North Saskatchewan 
River about midway between Edmonton and Fort Saskatchewan, No 
Edmonton beds occur northeast of this line, but as the formation 
dips to the southwest it becomes progressively thicker in that 
directions 

The Edmonton formation consists of poorly bedded, grey and 


greenish grey clay shale, coal seams, and sand and sandstone that 
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contain clay and white material known as bentonite. Bentonite 
when wet is very sticky and swells greatly in volume and when dry 
tends to whiten the beds containing it. Such beds are relatively 
impervious to water, and at the surface produce the "burns" of 
barren ground where vegetation is scanty or absent, 

Paskapoo Formations This formation was first named by 
Tyrell from exposures of the lower part of the formation along 
Blindman River near its confluence with the Red Deer. It is 
composed essentially of sandstone and shale deposited in fresh water 
and includes some thin coal seams and carbonaceous beds, The 
basal beds are massive, crossbedded sandstone that weathers buff- 
yellow, and are in striking contrast to the underlying, light- 
coloured, bentonitic clay of the Edmonton formation. About 150 to 
200 feet above the base of the formation are a series of lenses of 
Siliceous limestone containing fossil gastropods and pelecypods.e 

Unconsolidated Material, During Pleistocene or Glacial 
time, great accumulations of ice formed at various centres in 
northern Canada, This ice moved out in all directions from 
these centres and covered large regions with what has been called 
the continental ice-sheet, As the ice advanced, it picked up 
great quantities of loose rock debris that was laid down when 
the ice finally melted. This material is unconsolidated, and 
is commonly called glacial drift. 

The present area was entirely covered by one or more 
continental ice-sheets during Pleistocene time, and the final 
retreat of the ice left the bedrock buried to various depths by 
glacial drift. Most of the drift consists of boulders and pebbles 
of various compositions and sizes embedded in a matrix of clay or 
sandy clay to form a more or less impervious mass known as boulder 
clay or till. Irregularly intermingled with this till and also 


lying above it, are beds, pockets, and lenses of sand and gravel 


Ae) 


that form the water—bearing members or aquifers. 

The character of the till changes gradually from east to 
west. In the east it is a brownish or yellowish colour and contains 
much clay, little sand, and few stones. It is very sticky and contains 
much material derived from the Edmonton formation. In the west, 
as it contains more material from the Paskapoo formation, it is 
brownish, yellowish, or reddish coloured amd, although it also 
contains much clay, it is more sandy and is slightly less sticky 
than that in the east. It contains more stones, chiefly of 
quartzitic material gathered by the ice from gravel carried by rivers 
flowing eastward from the Rocky Mountains, although pockets of 
gravel are uncommon, 

The unconsolidated material is rarely more than 20 
feet thick, and its average thickness is probably less than 15 
feet. Jt is thickest in the areas of end moraine in the northeast, 
but even there is not as thick as would at first appear as the 
moraine commonly overlies rises in bedrock. 

Ground Moraine. Tas type OL Cdrigp a6. chieily G11. or 
boulder clay laid dewn beneath the ice-sheet. It commonly has a 
flav or gently rolling surface, and has a tendency to lessen the 
relief of the underlying bedrock surface. Ground moraine covers 
about 455 square miles, or most of the area. 

End Moraine. Part of the material carried by the ice~ 
sheet is dropped at its front or margin during pauses in the general 
retreat of the melting glacier. It consists of till, silt, sand, 
and gravel gathered during: the advance of the ice-shecte Much of 
the clay, silt, and fine sand may have been carried away by melt~ 
water from the glacier, and the material forming end moraine is 
commonly coarser than that forming ground moraine, and may consist 
mainly of gravel, sand, and coarse till, characteristically arranged 


in hummocks and undrained or poorly drained hollows. In the area 
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being discussed, however, the material of the end moraine is not 
noticeably coarser than that of the ground moraine. About 85 
square miles, chiefly in the northeast, is covered with the typical 
ridges, hills, and depressions of weakly developed, clayey, end 
morainee 

Glacial-lake Sediments. During the melting back of the 
ice-sheet many lakes were formed where the normal drainage was 
temporarily blocked by lobes of ice or masses of glacial debris. 
Sand, silt, and clay were washed into these lakes and there laid 
down, Draining or Lowering of these lakes exposed this material 
in discontinuous patches here and there throughout the area, 
Similar, although commonly coarser, material was laid down by 
streams draining these lakes, by streams from the melting ice, or 
by recent streams. The original sediments have been attacked by 
wind and much of the material redistributed by this agent. Sediments 
of these latter types affect water supply in much the same manner 
as do the glacial—lake sands, from which most of them are 
practically indistinguishable. Scattered patches of glacial-Lake 
beds cover about 65 square miles of the area, of which 40 square 
miles consist of impervious lake clay or silt in the valleys of 
Kneehills and Threehills Creeks, North of Sunnyslope duned sand 
covers about 10 square miles, 

Patches of stream and glacial-outwash gravel cover more 
than 9 square miles, and bedrock is shallow in areas totalling 3 
or 4 square miles. These areas are mentioned in the descriptions 


of the various townships. 


Water Supply 
Sufficient water for ordinary farm and town use can be 
obtained anywhere in the area, The quality is generally good, as 
shown by chemical analysis of representative samples given later, 
The average depth of drilled wells in the area is about 


107 feet, slightly less in the north. The average depth of dug 


ae 
ae " 7 at 


we. ahs pond it saat — wits ! 
isco 


td o bi Sa Sail ‘ten of eh baer tay 6 dust oa aw 13% 
: , = . fon 
ay 


> , : ‘ 
as - Lt - i j ua ve Ars Co 
* - 
J » 
ee y oR) f. iw iv Raia et 
f : : : 
8 : 
1 ’ - 
' ; ra) 
\ I OCy e7a 
' ™” 7 a ae sh ll 
t 


a sees 
ear : I : ; , | 7, 1... - yon teers 


; ” Pe? pas oe Tian rea 


t i i ‘ | Om Ori . 
Ny Phosed wry 
} i i i i | ua 
- i) 
° = 
f : ; ‘ it 4 ws 5H + - 
ih iy i hoe tnetia & “at tale a 
. a fr 
i ual na ated: aki s 8 5 
od a a) ~ eat 5 
a4 
' rel 
—' 
- 
j pea Bl LI 
a - 
ak 
t : Cd 
ee rm Ved 
K 
; rT » $ a r ’ a? pt 7 
- 
ns ) i e ri 2 4 = AA 7 wt Gay 
a 
. ’ rue og 
= 7 


| isawed any a 


oe de 


wells is about e5 feet. The water is always under pressure, and 
rises onesthird to twoethirds of the distance to the surface, 
Springs occur along some valleys, and several flowing wells are 
present, particularly near Lonepine Creek in the west. 

The area has a semi-arid climate and the average yearly 
precipitation ranges from about 14 to 19 inches, being greatest in 
the west and north, and least in the southeast. One-quarter to 
one—third of the precipitation is in the form of snow. In the 
southwest and southeast the runeoff is rapid as the drainage is 
fairly good, the vegetation light, and much of the soil nearly 
impermeable clay. Furthermore, as the humidity is generally 
low and the summers are warm, the rate of evaporation is highs 
In much of the north and southscentral parts of the area, particularly 
in that part covered by end moraine, drainage is poor, there are 
more trees and other vegetation, the surface material is commonly 
more permeable, and the run-off is slower and smaller than in the 
southwest and southeast. <A much greater proportion of the 
precipitation, therefcre, seeps into the drift and bedrock in the 
north, northeast, and south-central parts than in the southwest 
and southeast. For these reasons, and also because the total 
precipitation is greater in the former regions, there is more 
ground water available there than in the southwest and southeast. 
Thus, although sufficient water for farm and domestic use is 
available anywhere, large supplies are easily obtainable only in the 
northe 

No dependable sources of surface water are present, for 
the creeks, such as Threehills, Kneehills, Spruce, and Lonepine, 
are small and nearly dry during much of the summer, and the lakes 
and ponds become low and rather alkaline in dry years, 

A few wells draw generally fair or sufficient supplies of 


water from aquifers in glacial-lake sands, dune sand, outwash and 
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stream gravel or alluvium, and end moraine. An adequate supply of 
water is unlikely to be obtained from the ground moraine, which 
covers most of the area, or from the lake clay and silt in Threehills 
and Kneehills Valleys. Most of the water found in the drift contains 
much calcium and is hard and may also contain noticeable amounts of 
iron. 

Of the 5e8 wells recorded, 508 draw from bedrock aquifers, 
2 of these in the southeast from Edmonton formation and the others 
from the Paskapoo, All but 70 of the bedrock wells are drilled. 
About 14 of the RO non-—bedrock wells are dug into glacial drift and 
6 are in recent material. In thirteen of the twenty townships no 
non=bedrock wells are recordede 

The Edmonton formation contains many isolated lenses of 
sand irregularly distributed throughout the formation. Some zones 
contain more of these lenses than others and, as the water is in 
the sand, these zones are the more likely to yield water, Water is 
also frequently found either above or below cecal seams, The 
Edmonton aquifers are used only in the southeast, where the formation 
is shallowest, but even in the eastern half of the area it is a 
potential source of soft water for deep drilling. Although this 
formation contains much water, the generally small grain size of 
the material composing it does not allow it to yield this water 
quickly.» 

Water entering the Edmonton beds through the overburden 
is usually charged with calcium carbonate and is hard, but sodium 
carbonate from the Edmonton formation replaces the calcium carbonate, 
softening the water. Generally the longer water is in contact with 
the Edmonton formation the softer it becomes, and although hard or 
moderately hard water may occur near the surface of the Edmonton, 
farther down practically all the water is soft. Sodium carbonate 
is the principal mineral matter found in water from the Edmonton 
formation along with small amounts of iron in places and some 


carbonaceous material from near coal seams. 
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The Paskapoo formation generally contains abundant water, 
mostly in porous sand lenses that are more common in some horizons 
of the formation than in others. None of these lenses can be traced 
far, but in most places they overlap and form aquifer zones each of 
which has water with distinguishing characteristics. In this area, 
each zone becomes deeper westward and finally can be traced no 
farther in that direction. The sand of the Paskapoo formation is 
commonly coarse and will yield water quickly, This is particularly 
characteristic of the area being discussed, As much of the Paskapoo 
formaticn is unconsolidated, trouble is experienced with sand and 
silt entering wells and reducing the water supply. Wcll screens are 
not used in the area, but might prove practicable in some wells, 

The water contained in the Paskapoo formation in this 
area varies greatly in quality, but generally contains much calcium 
carbonate, indeed some of the water is too hard for ordinary 
washing. Of the wells into Paskapoo recorded in this area, x16 
yield hard water, and 280 soft or moderately -hard water, Much 
of the water from the Paskapoo contains some iron, and the very 
hard water may contain a great deal of it, in some wells, indeed, 
the water cannot be used on this account. As the soft water of 
the area contdns much soda, aluminium or magnesium casing should 
not be used in wells of this type. 

in the well record sheets at the end of the report, 
and in the descriptions of the various townships, the terms poor, 
insuificient, fair, suiiicient, good, very good, and excellent 
are used to describe the water supply. Poor or insufficient is 
used if enough water for ordinary farm needs, perhaps 500 gallons 
a day, cannot be obtained from the well. The term fair supply is 
used if enough water for such needs can be obtained, generally 
more than 1,000 gallons a day, but only by slow pumping or by 


pumping small amounts several times a day. Sufficient supply 
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indicates that enough water is available, but that little information 
could be obtained upon the amount used. Gcood supply is used if the 
well does not go dry under ordinary farm demands, and enough water 
for farm needs with some to spare can be obtained at one pumping. 
Such wells can generally yield more than 2,000 or 3,000 gallons a 
day. Very good supply means that no trouble has ever been experienced 
in obtaining sufficient water and that at least 5,000 to 15,000 
gallons a day should be available. Excellent supply is used if 
the amount of water availableis exceptionally good. 

Township 31, Range «5. Kneehills Creek flows southeast— 
ward through the sautineee corner of the township at about 2,285 
feet above sea-level. The land rises to the north and cast, and 
some hills in the scuthwest are higher than 5,e50 feet in elevation. 
The tepography is mainly that of broad, smooth, bedrock hills, 
iitube moditied by drift, but eut by valleys and gullies of recently 
developed drainage. 

A thin, flattish mantle of ground moraine covers mest of 
the township, but in the west it is commonly overlain by sand, 
laid down chiefly as alluvium and outwash and in seme places 
later duned by wind. Bedrock outcrops cn some hills and in some 
gullies, but the average thickness of drift is probably 10 to 15 
feet. 

areas of the thirty wells recorded obtdins water from 
unconsclidated material, The sand in the west can supply some 
water, but, as the till is thin and relatively impervicus, none 
can be obtained from the ground moraine. The water in the 
unconsolidated material is hard and in poor to fair supply only. 
Furthermore, the wells are difficult to maintain, 

Of the twenty-nine Paskapoo bedrock wells, twenty-cight 
are drilled, and these are 45 to £00 feet deep with an average depth 
of about 100 feet. The amount of water in practically all is good, 


and 60 per cent yield soft water, They tap aquifers between 2,820 
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and 3,080 feet abeve sea-level, but mostly between 2,900 and 3,000 
feet. Hard and soft water aquifers are intermingled. The water has 
some pressure, but its rise in the wells is generally negligible or 
SlLISht. 

Although the Edmonton formation is 200 to 500 feet below 
the surface, it is everywhere a potential source of scft water for 
deep drilling. In general, ample water, soft if desired, may be 
found anywhere in the townships 

Township dl, Range «6. Kneehills Creek flows southeast 
ward through a large valley across the nertheast quarter of the 
township. Lonepine Creek flows southeastward across the scuthwest 
corner. <A third valley, marked by a string of lakes, trends south- 
cast from the northwest corner, Except for these valleys, and sand hills 
in the northeast, the surface is practically flat. Several lakes are 
present, but these usually become low in the autumn. 

Ground moraine covers more than half the tewnship. In 
the northeast alluvial sand, eae reworked by wind to form dunes, 
commonly overlies the ground moraine and some low morainal hills. 
Sand, silt, and clay occur along the three valleys mentioned above, 
and gravel is also present along Lonepine Creek. <A thin layer of 
lake sand is present in the southweste 

The unconsolidated material probably does not average 
much more than 10 or 1e feet in thickness, and is not important for 
water supply. Of the twenty-seven wells recorded only five, all in 
sand or gravel areas and mostly in the wind-blown smd, tap aquifers 
in these deposits. The water of all five is hard and in fair to good 
supply. <Any attempt to find water in the ground moraine is ill- 
advisede 

Eighty per cent of the wells enter bedrock, and mest of 
these are drilled, The latter are 55 to ek5 feet deep, with an 
average depth of 110 feet. They tap aquifers Between 2,755 and 
5,070 feet above sea-level, but chiefly between 2,805 and 2,965 


feet. The lowest aquifer, at 2,757 feet, is probably in the 
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Edmonton formation, which, although it does not outcrop and is 

at a general depth of 200 to 300 feet, is everywhere a potential 
source of soft water, The other aquifers are in the Paskapoo 
formation, This formation underlies the unconsolidated material 
everywhere and outcrops along Kneehills Creek and beside some lakes, 
in the southeast of section 29 for example. The quantity of water 
is generally good, and the water is under pressure and rises ones 
half to four-fifths of the distance to the surface. Soft and hard 
water aquifers alternate, and one-third of the wells yield soft or 
moderately hard water and the remainder hard, 

In general, ample water, mostly hard, can be obtained at 
reasonable depth anywhere in the townships 

Township 351, Range e7. Lonepine Creek flows eastward in 
a shallow valley, and is joined near the centre of the township by 
another valley, now dry. Other major topographic features are lackinge 

A mantle of ground moraine, probably averaging 15 feet in 
thickness, covers most of the township. The surface of this is 
practically flat except for a few morainal ridges 10 te 50 feet 
high and several miles long. Five to ten feet of coarse gravel 
with a very flat surface covers about 5 square miles along the dry 
valley in the northwest part of the township and some lake sand 
is present in the southeast corner. Several shallow wells draw 
hard water from the gravel, but no water can be obtained from the 
ground moraine. 

The Paskapoo formation underlies the unconsolidated 
material everywhere but rarely outcrops, and 95 per cent of the 
wells recorded enter it. fil but two of the bedrock wells are 
dritled, and these are 60 to 170 feet deep with an average depth 
of about 120 feet. They use aquifers from 2,895 to 3,100 feet 
above seaslevel, and many tap aquifers near 2,950 feet. Soft- 


water aquifers are interposed with hard-water ones, and the same 
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aquifer may yield hard water to one well and soft to another some 
distance away. About 60 per cent yield soft or moderately hard 
water, The supply is generally good except in those wells being 
filled with silt, in which it is commonly insufficient. Most of 

the water is under enough pressure to force it nearly to the surface, 
and one flowing well is recordede 

In general, ample water is available in the bedrock at 
moderate depth anywhere in the township, 

Township S51, Ranges «8 and &9, Several low, morainal 
ridges offer some relief to an otherwise flat and featureless 
surface that slopes slightly down towards Lonepine Creek in the 
northeast corner of the township, 

Ground moraine 1O to 60 feet thick covers the entire 
township, except for a few ridges of end moraine 20 to 50 feet high 
and S mile to 3 miles long. The worthlessness of the ground moraine 
for water supply is indicated by the fact that not one of the seventy 
three wells recorded taps aquifers in it, and any attempt to obtain 
water from the drift is ill-advised. 

The unconsolidated material is underlain by the Paskapoc 
formation, which contains much water, fquifers in it are particularly 
numerous in this region, perhaps reflecting a greater than usual 
preportion of sandstone and less clay, A111 the wells are drilled 
into this formation, and are 15 to 250 feet deep, with an average 
depth of 105 feet in range e8 and 140 feet in range 29, They tap 
aquifers between 2,845 and 5,195 feet above sea-level, but mostly 
above 3,000 feet. The water in the lower aquifers is commonly 
softer than that in the higher. More than half the wells yield 
soft water and another fifth mederately hard water. The quantity 
in practically all wells is good to very good. The water is under 
much pressure, and in five wells rises to or above the surface, 

The rise is greatest in sections &1, 26, &7, 28, 50, 34, 35, 36, 


range <8, or in the vicinity of avalley tributary to Lonepine Creck,. 
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In general, the Paskapoo formation yields ample, mostly 
soft water under strong pressure at moderate depth anywhere in 
these townships. 

Township 5k, Range £5. The Knee Hills, which cover more 
than half the township, are the chief topographic feature. In the 
west they form a flat-topped strath at more than 3,200 feet above 
seaslevel. In the southwest also they rise above 3,200 feet, and 
at lower elevations they cover the centre of the township. From 
Kneehilis the surface slopes east and northeast to below &,850 
feet in the northeast corner of the township. Several gullies 
drain in this direction into Threehills Creek. The topography 
reflects bedrock features that are little modified by drift. 

A flat mantle of ground moraine, with an average thickness 
of perhaps 10 feet, covers most of the township. Bedrock is exposed 
near the surface on Knee Hills and in some gullies. Lake clay, 

a continuation of the body laid down in Threehills Creek Valley, 
covers several square miles in the northeast. The fact that 
probably none of the wells examined draws water from them, indicates 
that the ground moraine and lake clay is too thin and too impervious 
to hold satisfactory supplies of water. 

Of the <1 bedrock wells recorded, 17 are drilled, de to 
200 Teet deep, with an average depth of 90 feet. As the suriace 
has much relief, aquifers between &,790 and 3,130 feet above sea~ 
level are used, but most wells tap aquifers between 2,790 and €,955 
feet. The water is under pressure and rises in the wells, but the 
depth to water is extremely variable because of the broadly rolling 
nature of the surface. The quantity of water in all wells is good 
to very good. In more than half the water is soft, although no 
particular soft—-water zones in the bedrock are apparente 

sufficient good water for ordinary farm use, and in 
places large amounts, is obtainable anywhere in this township at 


rather shallow depth. 


Wr 


oak a A al ire EY 
PSG Qed SANou “os 
} ht ; 7 _ ashe 


it _U J = id 1 
y “es Wi ry : oe if a 
7 rir] 
A : ‘ wy iy i 
avok ae aM 7 
rh ey, w { SN ve aa 
« Age es onal yp 
’ aS a 7 
yr 4 hyloe : 7 Pei 
” oy ving el at Ag 
‘ ’ ws ia ‘hoes 7) 
ace j if = wy ¢, Le 
viey ’ 
i Lo TA Ch a 
; } * 7 
‘ J > igfarre i. 
; v : 
” 
i .f 
ies fied 
‘op i 
mt 
+ 
_ , 
ae 
! 
ae 
4 ' ih 
fe a wha 
AVE: 
Agut y ay Seay 
- id ane | ry Th tie ia ig rl ; 
Wot : iM " : » \ 7 y 
we aa @ 
fou 7 7. fh y, tala ’ O 7 
i te Piet e a i : ay S 
af ys 


=A s ; 
irae D5 


TL 


2 Oe 


Township de, Range *£6. Kneehills Creek flows southward 
in a valley 5 miles wide and more than 150 feet deep. Spruce Creek, 
in a valley equally deep but narrower, joins it near the centre of 
the township, In the east the broad Knechills, composed largely of 
bedrock, rise 350 feet above the valleys, The surface in the south- 
east is rolling, in the southwest fairly flat, and in the northwest 
rolling with many small hills, 

A thin mantle of ground moraine covers 9 square miles of 
the northeast part of the tcewnship and 8 of the southwest. Lake 
and stream alluvium, mostly sand and commonly duned by wind, covers 
the valleys except where outwash gravel and end moraine occur on 
the south side of Spruce Creek, The unccnsolidated mantle probably 
averages 15 to <0 feet in thickness, being thicker in areas of end 
moraine and thinner in ground moraine. 

Some water is available in the end moraine and sand, but 
little can be expected in the ground moraine. In general, the water 
in the surficial material is hard and the wells are difficult to 
maintain, Bedrock aquifers are a more attractive source of watere 

The Paskapoo formation underlies the unconsclidated mantle 
throughout the tewnship and contains the aquifers tapped by most of 
the wells, These wells are 50 to £50 feet deep, and average about 
140 feet in depth, They tap aquifers between elevations of £,810 
and 3,085, but mostly between ¢,810 and 2,950 feet. The quantity 
of water in each well is satisfactory, and in 80 per cent the water 
is soft or moderately hard, A single aquifer may, however, yield 
soft water in one place and hard in another. The water is under 
pressure and generally rises one-half te two-thirds of the distence 
to the surface. Springs are present along the valleys. 

Large amounts of water, generally soft, can be obtained 
at moderate depth in the bedrock practically anywhere in the 
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Township Se, Range &7e Spruce Creek cresses the northeast 
corner of the township in a narrow, steep-sided valley as much as 
200 feet deep. A large valley, now dry except for several lakes, 
trends southeast to the southeast corner, and a shallow valley 
crosses the extreme southwest ccrner of the township. These valleys 
are the chief topographic features. The land in the northeast is 
markedly rolling, but elsewhere, except for several long, narrow 
ridges, the land is flat tc gently rolling. 

South of Spruce Creek outwash gravel and end moraine 
forming knob and kettle topography cover 3 square miles. In other 
places linear end moraines, 10 to 40 feet high and $ mile to 5 miles 
long, are present. Gravel beds, 5 to 10 feet thick and flat 
surfaced, cover about 1 square mile of the scuthwest. Over the 
remainder of the township bedrock is covered by ground moraines 
The unconsclidated cover has an average thickness of perhaps 15 
feet, and is thickest in areas of end moraine. 

Of the wells examined only three, in end moraine or the 
more sandy ground moraine, draw water from unconsolidated materials. 
This water is hard and in only fair supply. Although the gravel in 
the southwest, the end moraine, and the smdy greund moraine will 
yield water, most of the ground moraine contains little, and the 
use of bedrock aquifers is everywhere advisable. 

Paskapoo formation underlies the drift throughout the 
township and most wells are drilled into it. They are frem 20 to 
e62 feet deep, with an average depth of 110 fect, and tap aquifers 
between 2,910 and 3,145 feet above sea-level, They generally supply 
a fair to good quantity of water, but quicksand cemmonly causes 
trouble and deepening would improve these with poor supplies, The 
wells are fairly equally divided between those that produce soft, 
moderately hard, and hard waters those that tap the lower aquifers 


generally yield the softer water. The water commonly contains 
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noticeable iron, and in some cases in large amounts. The water is 
under pressure, and its rise in the wells, although variable, is 
mostly high, particularly so in the south and west, 

In general, sufficient water for ordinary farm use is 
available anywhere at moderate depth in the bedrock, and very large 
supplies are commonly available, 

Township S5¢, Ranges 2° and £9, Lonepine Creek flows 
southward through the centre ef the township in a very small valley. 
fi second shallow but wider valley parallels Lonepine Creek through 
the eastern part.- 4 few low ridges, scme several miles long, are 
present near Lonepine Creek, but otherwise these townships are 
relatively flat and without any striking topographical feature. 

Ground moraine covers both townships, except for some 
gravel and sand along the easterly of the two valleys, and several 
small, linear end moraines. The uncensolidated cover is thin, 
particularly in the southeast, and probably does not average much 
more than 15 feet in thickness, Bedrock outcrops or is close to 
the surface near some of the valleys, The drift is too thin, and 
the ground moraine is too impervious to be of any value for water 
supply, and none of the wells recorded obtains water in them. 

The Paskapoo formation underlies the drift and most wells 
are drilled into it. These wells are 55 to 230 feet deep, with an 
average depth of 125 feet = range <8 and 155 feet in range 29, 
They tap aquifers between 2,905 and 5,160, but mostly from 3,040 
to 5,160 feet above sea-level. The supply practically everywhere 
is good to very good, and the few wells with insufficient water 
could be improved by deepening. Although no aquifer yields the 
same kind of water everywhere, the water in 60 per cent of the wells 
is soft. Most of the water contains noticeable iron, and some water 
@ great deal of it. iis the water is under considerable pressure, it 
commonly rises high, and flewing wells, several with excellent flow, 
are present in the low land drained by Tenmile Creek in sections 17 


and 18 of range @8, and 15 and e4 of range 29. 
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Ample water for farm or town use, mostly soft, is 
generally available at moderate depth in the bedreck anywhere in 
these townships. 

Township 55, Range ede Threehills Creek flows south 
down the east side of the township, and its valley, 3 or 4 miles 
Wide: aiid “as much as <OOsfser deep, as the chieit feature of the 
township. The valley floor is almost flat, but elsewhere the 
surface of the township is rolling with a general slope down 
towards Threehills Creek. Here and there it is cut by gullies, 
and broad bedrock hills or smaller ones of drift rise above the 
general level, Trees are present in the northern part of the 
township, but the tree limit runs through the township and in the 
southern part they are absente 

Low end moraine, with knobs rising eO or 30 feet above 
the kettles, covers more than half the township. Lake clay forms 
atfairly flat surface in 8 square miles of Threehills Valley and 
gravel 1S present in sections 6,:4, 5, 9, and 10, A mantle of 
ground moraine, not thick enough te mask entirely irregularities 
in the top of the underlying bedrock, ccvers the rest of the 
township. The surficial material, of which the end moraine is 
thickest, averages perhaps 15 feet in thickness. The lake clay 
yields no water, and the ground and end moraine, although they 
contain patches of sand, are so thin that bedrock aquifers are a 
more reliable source cof water. Nene of the wells recorded obtains 
water from the drift. 

The Paskapoo formation underlies the drift and supplies 
all the water used. The Edmenton formation, which underlies the 
Paskapoo at depths of <00 to 400 feet, is a potential source of 
soft water for deep drilling. The drilled wells are 50 to 176 
feet deep, with an average depth of 100 feet, and tap aquifers 
between 2,685 and 5,050 feet above sea-level, but mostly between 


eg7fo and 2,825, 2,850 and 2,895, and 2,980 and 3,020 feet, The 
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lower aquifers supply hard to very hard water to about 70 per cent 

of the:-wells. The moderately hard and hard water generally contains 
noticeable to much iron that gives a strong iron taste, Practically 
all wells have ample water, under sufficient pressure in the east to 
rise nearly to the surface but with practically no rise in the west. 

In general, sufficient water for ordinary farm use is 
available from the bedrock anywhere in the township, and larger 
amounts can be obtained. However, the quality may not be as good as 
desired, 

Township 33, Range «6. Kneehills Creek flows southward 
along the west side of the township through a flatefloored valley 
several miles wide and 2<00 feet deep.e The rest of the township is 
marked by bread, bedrock hilis and ridges, and lesser, rolling, 
morainal hills. The surface rises from Knechills Creek eastwards 
towards Wimbornee 

Knob and kettle end moraine, with hills as much as 30 feet 
high, covers 15 square miles in the northeast, and lake clay covers 
about 9 square miles of Kneehills Valley. Elsewhere, ground moraine, 
too thin to hide the irregularities of the underlying bedrock 
surface, covers the township. The drift, which is thickest in areas 
of end moraine, has an average thickness of perhaps 15 to 0 feet. 
The lake clay and ground moraine eta no water, but the end moraine 
contains sandy lenses that may yield fair amounts. However, as.the 
drift is thin, bedrock is a more certain source of water, and none 
of the wells examined tapped aquifcrs in the overburden. 

is the Edmonton formation is 400 to 600 feet deep, its 
soft water is not easily available in this township, and all the 
wells enter the Paskapoo formation, which directly underlies the 
drift. The drilled wells are 40 to 235 feet deep, with an average 
depth of 95 feet, and tap aquifers between ¢,905 and 3,120 feet 
above sea-level, but chiefly from €,945 to 3,055, and 5,070 to 
SyleO feet. Half the wells yield hard water, the others moderately 


hard or soft. The water from above 5,070 feet is chiefly hard to 
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very hard and contains noticeable, to much, iron, whereas water from 
the lower aquifers is generally softer and contains less iron. The 
quantity of water in all the wells is fair tc geod, and the water is 
generally under encugh pressure to rise more than half the distance 
to the surface. Two shallow wells, dug into bedrock, flow and yield 
large quantities of hard water. 

Township 55, Range &7e & dry valley abcut 1 mile wide and 
200 feet deep in the western part of the township is the chicf topo- 
graphic feature. Elsewhere the surface is more or less flat but 
slopes downward in the east towards Kneechills Creek. 

Ven wo Tatveen eet Cl a suicky,. clayey, grey or brown, 
relatively stoneless ground mcraine covers all the township except 
in the dry valley where bedrock is near the surface. As it is thin 
and contans much clay any attempt to obtain water from the drift 
is illeadvised, and noe wells use aquifers in ite 

The Paskapec formaticn underlies the surficial material 
and is the only potential source cf water. fll wells tap aquifers 
i dite Oniy 4 of the 3/7 wells recorded are dua, and the 66 drilled 
wells are 38 to 210 feet deep, with an average depth of 105 feet. 
They tap aquifers distributed fairly evenly between 2,925 and 
5,en0 feet above sea-level. Soft-water aquifers are alternated with 
these yielding hard water, abcut half the wells yielding hard water 
and the others moderately hard or scft. Iron is noticeable in the 
water from about half the wells. The only two wells have insufficient 
water, and these are shallower than the average and would be improved 
by deepening. The water is mostly under cnough pressure to raise 
it one-third to two-thirds of the distance to the surface. 

In general, ample water for farm and domestic use, and 
probably in most places also for town use or other large requirements, 


is available at mederate depth in the bedrocke 
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Township 53, Ranges £8 and *9. Ji narrow, dry valley, 


about 150 feet deep, that for several miles is divided into two 
parallel branches, trends southeastward through the centre of range 
e8. Except for this valley, only a few low, scattered ridges break 
the monotony of the flat and featureless townships. 

Except for the valley where bedrock is near the surface 
and a few ridges of end moraine perhaps 20 feet high and as much as 
oS miles long, ground moraine covers these townships. East of the 
valley this material has an average thickness of about 7 feet, and 
West Of 10 a thickness of dbout 10 or le fest, as it is thin and 
generally contains much clay, any attempt to obtain water from it 
is inadvisable. The only well that does not enter bedrock draws a 
good supply of hard water frem a local pocket of gravel in sec. £3, 
Mees Coe 

The Paskapoo formation underlies the drift and supplies 
practically all the water used. The drilled bedrock wells are 45 
to £40 feet deep, with an average depth of 105 feet in range &8 and 
115 in range 29, They tap aquifers between &,980 and 5,240 feet above 
sea-level, but particularly in the zones between 5,010 and 5,030 feet, 
5,100 and 5,175 feet, and 5,205 and 5,240 feet, About two-thirds of 
the wells yield soft or mederately hard water, the others hard to very 
hard, and the water from about one-third has noticeable amounts of 
ivone The amount cf water from all these drilled wells is sufficient 
for ordinary farm use, and the water generally has enough pressure to 
raise it half the distance to the surface. One flowing well is 
recorded near Lonepine Creek and others could be found in the same 
locality, as in the townships to the north. 

in interesting feature of these townships, and of those 
to the north, is the large number of rather similar wells dug into 
bedrock, Ten wells cof this type are recorded and others are 


undoubtedly presente. They average 30 feet in depth and yield hard or 
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moderately hard water in which iron is seldom noticeable, the 
quantity being generally sufficient for farm use. They use aquifers 
between 3,180 and 5,280 feet above sea-level, but mostly from 5,180 
to 3,195 feet, a zone from which no drilled well obtains water, The 
water level of these dug, bedrock wells falls in dry years, 

In general, large amounts of good water can be obtained, at 
comparatively shallow depth, in the bedrock anywhere in these town 
shipse 

Township 34, Range x5, #Threehills Creek flows southeastwards 
from corner to corner across this township and, although only a small 
stream, it occupies 4flat—floored valley several miles wide and 100 to 
150 feet deep that is the chicf topographic feature of the township. 
The surface elsewhere is rough, with broad, bedrock hills and ridges 
commonly overlain by smaller, rolling drift knolls 20 to 50 feet high. 
Gullies are present near the creek, 

An almost flat mantle of lake clay and silt covers 6 square 
miles of the valley floor. Knob and kettle end moraine, with hills 
perhaps 20 feet high, covers about 7 square miles of the southwest 
and nearly 11 square miles in the north. The end moraine crosses 
Threehills valley in a strip abcut 3 mile wide through which the 
creek flows with a winding course and steep gradient, The eastern 
edge of this end moraine rises remarkably suddenly from the level 
of the ground moraine to hills 30 to 50 feet high. Ground moraine 
covers the rest of the township. The drift, which is thin in ground 
moraine areas and near Threehills Creek but thicker in areas of end 
moraine, has an average thickness of perhaps 20 to e5 feet. 

None of the wells recorded obtains water from the surficial 
material. The lake sediment and ground moraine are too thin and 
contain too much clay to provide an adequate water supply. Althoush 
water should be available from the end moraine, it will be hard in 
quality, variable in quantity, and the wells will require much 
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The Paskapoo formation underlies the surface material and 
is the common source of water. However, several wells that tap 
lower aquifers may enter the Edmonton formation, which is everywhere 
a potential source of soft water for deep drilling. 11 the wells 
recorded are drilled, are from 52 to £00 feet deep with an average 
depth of about 90 feet, and tap aquifers between 2,765 and 2,950 
feet above sea-level. Most aquifers between 2,765 and 2,865 feet 
yield good quantities of soft water without noticeable iron, whereas 
most between 2,875 and 2,950 feet supply fair to good quantities of 
hard water, usually with a considerable amount of iron but never so 
much as to prevent usee The water commonly has enough pressure to 
rise one-half to two-thirds of the distance to the surfaces 

In general, the bedrock yields ample water for ordinary 
farm use at comparatively shallow depth anywhere in the township, 
and larger quantities are probably available. 

Township 54, Range 26. The west part of the township is 
marked by a hilly, uneven ridge of bedrock that forms the divide 
between Kneehills and Threehills Creeks and rises 300 to 400 feet 
above them. Kneehills Creek crosses the southwest corner and Three~ 
hills Creek the nertheast. The surface of the township is mainly 
reugh and hilly, with the major, bedrock features modified by lesser, 
drift features. 

Rolling knob and kettle end moraine, with knolls as much 
as <0 to 50 feet high, covers about <0 square miles, chiefly in the 
higher districts of the centre and southeast. i flat mantle of lake 
clay covers about & square miles in the southwest and northeast, and 
the remaining area, mostly on the gentle valley walls of the creeks, 
has a.cover of ground moraine, The drift, which is thickest in end 
moraine areas, probably averages 15 to RO feet in thicknesses 

The only well recorded that draws water from the surface 


material obtains an adequate supply of hard water from end morainee 
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fithough water could be obtained elsewhere in the end moraine, wells 
into it would not be as satisfactory as wells into bedrock. Any 
attempt to obtain water from the ground moraine or lake clay is 
inadvisable as they are thin and contain much clays 

The Paskapoo formation directly underlies the surficial 
material. The Edmonton formation is 300 to 500 feet below the 
surface and is too deep to affect either the topography or the water 
supply. Two wells dug into bedrock obtain sufficient hard water with 
much iron, <All other bedrock wells are drilled to depths of from 33 
to k10 feet, with an average depth of 85 feet. They tap aquifers 
between 2,895 and 5,190 feet above sea-level, but mostly in the zones 
&,985 to 3,005, 5,075 to 3,120, and 5,150 to 5,190 feet. About half 
the wells yield hard water, the others moderately hard or soft water, 
and one-quarter supply water that contains noticeable iron, althcugh 
rarely so much as to prevent its use. The quantity of water is 
generally fair to good, and the one well with insufficient water, 
although deep, is drilled on a hillside that drops below the elevation 
of the well bottom. Its supply would be improved with deepening, The 
water commonly has enough pressure to rise half the distance to the 
surfaces 

In general, ee water is available anywhere in the bed- 
rock at a smaller average depth than in surrounding townships, and 
large supplies, as for town use, should be obtainable. 

Township 54, Range e7e Kneehills Creek flows southward 
near the east border of the township through a broad valley 150 feet 
deep, and is joined by another valley that drains Davey Lake near 
the centre of the township. A dry valley, <00 feet deep and a mile 
wide, crosses the southwest corner. The surface is rolling, and 
large, commonly isolated, drift hills, RO to over 50 feet high, 
cover 5 square miles south of Davey Lake and have indeed blocked a 


valley to form the lake, 
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Except for some 5 square miles of the valley of Kneehills 
Creek that is covered by a relatively flat mantle of lake silt and 
clay, the rest of the area is underlain by ground moraine that is 
never thick enough to obscure the bedrock topography, As the average 
thickness of drift probably is not more than 15 feet, and as it 
contains much clay, any attempt to find water in it is inadvisable, 
although some may be available in the end moraine. 

The Paskapoo formation underlies the drift, and all wells 
enter it. Five are dug to an average depth of 25 fcet and yield 
good supplies of hard water, All the other wells examined are drilled 
and are 34 to R04 feet deep, with an average depth of 100 feet. They 
tap aquifers between 2,870 and 3,220 feet above sea level, but most 
draw from a zone between 5,060 and 5,160 feet. The higher aquifers 
are used in the west. All yield a fair to good quantity of water, 
which in half the wells, particularly in those tapping the lower 
aquifers, is soft without noticeable amounts of iron. With some 
exceptions, the water is under encugh pressure to raise it more than 
half-way to the surface. 

In general, sufficient good water for ordinary farm needs 
or even for uses requiring large quantities is present at relatively 
shallow depth in the bedrock everywhere in this townshipe 

Township 54, Ranges &8 and &9, The surface of these 
townships, which characteristically is gently rolling, rises towards 
the south. The chief topographic features are two southeast trending 
dry valleys 100 to 200 feet deep and about 1 mile wide, one in the 
east and the other in the centre of the area, 

Aliuvial sand overlies bedrock in the valleys, but the 
rest of the area has a mantle of rolling ground moraine, which here 
and there becomes as hilly as low end moraine. Chiefly because the 
average thickness of drift is probably no greater than 10 or 15 fect, 
no wells obtain water from it, and any attempt to do so is inadvis- 
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The Paskapoo formation, which directly underlies the drift, 
supplies all the water used, and the drilled wells into it are 12 to 
280 feet deep, with an average depth of about 90 feet. They tap 
aquifers between 2,830 and 5,260 feet above sea-level, and particularly 
irom the zones 6,055 to 6,085, 35,110 to 3,120, and 5,150 to Sycl5 feet, 
Sixty per cent of the wells yield soft water, and although that from 
Low aquifers is generally softest, many of these low aquifers do not 
yield as much water as higher ones. The amount of iron is negligible, 
and the water has generally enough pressure to rise about half the 
distance from the aquifer to the surface, 

These townships, like those to the south, are interesting 
for the large number, e4 in this instance, Of rather similar wells 
dug inte bedrock. These wells have an average depth of e&7 feet and 
tap aquifers between 5,065 and 5,275 feet above sea-level, but chiefly 
from $3,175 to 3,255 feet. Most of them yield hard water, some with 
noticeable iron, in fair to good quantity. These wells generally are 
adequate for ordinary farm use, but the supply in several is insuf— 
ficient during dry years. 

In general, adequate water for normal needs is available 
in the bedrock at comparatively shallow depth anywhere in these 


townships, and large amounts can be obtained. 
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Because of difficulties involved in reproduction, the 
tables of well records referred to are not included with this 
report. Information regarding individual wells may be obtained 


by writing to the Director, Geological Survey of Canada, Ottawa. 
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PART 1 
INTRODUCTION 


The present report is an attempt to assemble the data on ground- 
water resources ino form that will be useful to well drillers, farmers, 
municipal authorities, and others interested in obtaining adequate water 
supplies. 


Publication of Results 


The essential information pertaining to ground-water conditions 
is being issued in reports that, in Manitoba, cover a square block of 
sixteen townships lying between the correction lines and beginning at the 
Saskatchewan boundary. The reports on the most southerly strip of the 
province include in addition the two townships lying north of the 
International Boundary. The secretary-treasurer of each municipality 
will be supplied with the information covering that municipality, and 

copies of the reports will also be available for study at offices of 
the Provincial and Federal Departments. Further assistance in inter- 
preting the reports may be obtained by applying to the Chief Geologisv, 
Geological Survey of Canada, Ottawoe 


How to Use the Report 


Anyone desiring information concerning eround-water 1 ey 
particular locality will find the available data listed in the well 
records, and other pertinent information on the maps of the area, For 
those unfamiliar with these reports it is, perhaps, advisable that that 
part dealing with the orea.as a whole be read first, so as to be in a 
better position to understand the more particular descriptions of each 
township that follow. Also, the map accomp anying the report should 
prove a useful source of reference when reading the text, 


The map consists of two figures. Figure I shows bedrock and 
surface goology. The woter-bearing properties of the bedrock change 
from formation to formation, and are referred to in subsequent pages 
The type of glacial deposit at the surface may be determined from ie 
mop, and its possibilities as an aquifer are also discussed in this 
report. 


Figure 2 shows the location and types of wells in the area, 

_the land relief (topography), and the drainage pattern, Not every well 

is plotted on the map, but most of those giving pertinent information 

are shown, and probably include 90 per cent of the wells in the area, 
Where ‘ground water is not readily available, or carries too much dissolved 
solts to be used, dugouts often form the only means of supply. The 
topography is shown by contours, or lines of equal elevation, spaced at 
vertical intervals of 50 feet. 


The well records are compiled from data obtained by interviewing 
farmers, and in many cases their accuracy depends upon the farmer's 
memorye Wherever possible data were checked by plumb-line measurement 
to the nearest foot. The wells are tabulated by townships and sections, 
and the total depth of the well, depths to the water level at high and low 
stages, and, where possible, the depth at which the weter-bearing 
horizon occurs, are all listed, The general character of the water 
is stated, and the use to which it can be pute Wells from which 
samples were taken for analysis are indicated on the well-record sheets. 
An idea of how much water oa well can be expected to yield is suggested 
by the number of stock (cattle and horses only) that can be 
watered at it. One head is assumed to consume between 8 and 

10 pollons of water a day. Unless followed-—by—the—word—only" 
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the figure for the number of stock watored is not necessarily the 

maximum yield of the well, but simply the greatest amount that the present 
user has required, The word "only" indicates that the figure given is tho 
maximum yield of the well. To obtain tho position of an aquifer at any 
given point, the elevation of the point should be determined from the 
contours on Figure 2 of the map. Elevations of adjacent wells may be 
found in the well records and the depth to the aquifer can usually be 
determined from them, By comparing elevations the depth of the aquifer 
below the unlmown point may be estimated, This method is particularly 
applicable to bedrock wells, but may not be successful where information 
is too limited, or where the glacial drift is thick and of an irregular 
character. In such instances a person searching for water should refer to 
the text for information on the nature of the deposits in that area, 


GLOSSARY OF TERMS USED 


Alkaline. The term 'alkaline' or ‘'alkali' water has been 

applied rather loosely to waters having a peculiar and disagreeable taste, 
and commonly a laxative effect, The waters so described in the Prairie 
Provinces are those heavily charged with sulphates of magnesium and sodium 
(respectively Epsom salts and Glauber's salts) and arc more correctly 
termed sulphate waters, Truly ‘'alkaline' waters owe that property to the 
presence of calcium carbonate and calcium bicarbonate. In this report an 
attempt to adhere to local terminology is made by referring to sulphate 
waters as 'alkali' in the wcll records, and the term falkaline' is avoided. 


Alluvium. Deposits of clay, silt, sand, gravel, and other 
material in lake beds and in flood plains of modern streams, The term 
also includes the material in river torraces, which once formed part of tho 
flood plain but are now above it, 


Aquifer, A porous bed, lens, pocket, or deposit of material that 
transmits water in sufficient quantity to satisfy pumping wells and springs. 


Bedrock, Bedrock, as here used, refers to partly or wholly 
consolidated deposits of gravel, sand, silt, clay, and marl that are older 
than the glacial drift. 


Bentonite.and bentonitic clays have the property of swelling when 
water is added to them, They occur as white beds as: much as 2 feet thick, 
but usually much thinner, and are probably formed by the weathering of 
volcanic ashe 


Buried pre~Glacial Stream Channel, A channel eroded into the 


surface of the bedrock by a stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by sands, 
gravels, and boulder clay deposited by the ice-sheet or later agencies, 


Coal Seam, The same as a coal bed, It is a deposit of carbonaceous 
material formed from the remains of plants by partial decomposition and 
burial, 


Contour, A line on a map joining points that have the same 
elevation above sea-level, . 


Continental Ice-sheet. The great ice-sheet that covered most of 


the surface of Canada many thousands of years ago. 


Escarpment, A cliff or rolatively steep slope separating level 
or gently slopping areas, 


Flood Plain, A flat part of a river valley ordinarily above water 
but submerged when the river is in flood.. It is an, areca where silt—and 
clay are being deposited, 
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Glacial Drift. A general term that includes all the loose, 
unconsolidated materials that were deposited by the ice-sheet, or by 
the waters associated with it. Clay containing boulders usually forms 
&@ large part of the glacial drift in an area, and is called glacial 
till or boulder clay, and is not to be confused with the more general 
term glacial drift, which occurs in the following several forms: 


(1) Terminal Moraine or Moraine. A ridge or series of ridges 
formed by glacial drift that was laid down at the marrcin of a moving 
ice-sheet. The surface is characterized by irregular hills and undrained 
basins. 


(2) Kame Moraine, Assorted deposits of sand and gravel laid 
down at or close to the ice margin, Tho topography is similar to that 
of a terminal moraine. 


(3) Ground Moraine, Bovider clay (till) laid down at the baso 
of an ice-sheet. Tho tovography may vary from flat to gently rolling. 


(4) Glacial Outwach. Sand and gravel plains or deltas formed 
by streams that issucd from the continental ice-shoct, 


eo) Glacial- oo ea Sand, silt, ond clay deposited in 


a reo a) ae 


Shoreline, A discontinuous escarpment, with intervening 
gravel beaches and bars, which indicates the former margin of a glacial lake, 


Ground Water, Tho water in the zone of saturation below the 
water-table, 


Hydrostatic Pressure, The pressure that causes water in a 
well to rise above the point at which it was first encountered in the well, 
namely, at the level of the aquifer. 


Impervious or impermeable, Beds such as fine clays or shale 
are considered to bo impermeable when they do not permit the perceptible 
passage or movement of ground water, 


Pervious or Permeable, Beds are pervious or permeable when 


mn a 


they permit the pe per conti bie passage or movement of ground water, as in the 
case of sands and pravels. 


Pre-Glacial Land Surfaces The surface of the land as it 
existed before the ice-shvet covered it with drift. 


Recent Deposits, Deposits that have been laid down by the 
agencies of water and winc since the disappoarance of the continental ice- 
sheet; for example, alluvium in stream valloys. 


Sand Point or Driven Well, A sand point is a piece of 
perforated and screened pipe 2 or 3 feot long, which ends in a sharp point. 
It is fastened to lengths of ordinary pipe and forced down into surface 
deposits of a sandy or gravelly nature, The depth of such a well rarely 
exceeds 30 feet, 


Unconsolidated Deposits, The mantle or covering of alluvium, 
~pre-glacial soils, and glacial drift consisting of loose, uncemented_material— 
that overlies the bedrock. 


Variegated. Beds so described show different colours in 
alternating beds or lenses. 
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Water-table, The upper. limit of the part of the ground 
saturated with water, This may be near the surface or many feet below 
it. Awater-table is said to be perched when a zoo of saturated material 
is separated from the main wator-table below by a zone or zones of 
unsaturated material. 


Water-worked Till, Glacial till or boulder clay that has been 
subjected to water action, usually near the margins of glacial lakes, so 
that the fine clay has been washed out and a deposit that may be composed 
mainly of sand and gravel is left behind, 


Wells, The term refers to any hole sunk in the ground by any 
means for the purpose of obtaining water. If no water is obtained thoy 
are referred to as dry holes, Wells yielding water are divided into four 
classes: 


(1) Flowing Artesian Wells. Wells in which the water is under 
sufficient hydrostatic pressure to flow above the surface of the growmd 
at the well, 


(2) Non-flowing Artesian (Sub-artesian) Wells, Wells in which 


the water is under sufficient hydrostatic pressure to raise it above the 
level of the aquifer, but not above the level of the ground at the well, 


(3) Non-artesian Wells. Wells in which the water does not rise 
above the water-table or tho aquifer. 


(4) Intermittent Non-artesian Wells, Wells that are generally 
dry for a part of each year, 


GENERAL DISCUSSION OF GROUND WATER 


Almost all tho water recovered from beneath the earth's surface 
for both domestic and industrial uses is meteoric water, that is, water 
derived from the atmosphere, Most of this water reaches the surface as 
rain or snow. Part of it is carried off. by streams as run-off; part 
evaporates oither directly from the surface and from tho upper mantle of 
soil, or indirectly through transpiration of plants; and the remainder 
sinks into the ground to bo added to the ground-water supplicse 


The proportion of the total precipitation that sinks into tho 
ground will depend largely upon the type of soil or surface rock, and on 
the topography; more water will sink into sand and gravel, for example, 
than into clays; if, on the other hand, the region is hilly and dissected 
by numerous streams, more water will be immediately drained from the 
surface than in a relatively flat area, Light, continued precipitation 
will furnish more water to the underground supply than brief torrential 
floods, during which the run-off may be nearly equal to the precipitation, 
Moisture failing on frozen ground will not usually find its way below 
the surface, and, therefore, will not materially replenish the ground-water 
supplies, Light rains falling during the growing season may be wholly 
absorbed by plants. The quantity of moisture lost through direct evaporation 
depends largely upon temperature, wind, and humidity. Locally these 
deposits may become very extensive, The water-bearing properties of 
alluvial deposits are variable, but, in general, such deposits form favourable 
aquifers, They are porous, and readily yield a part of their contained 
water, although in places their porosity may be greatly reduced by the 
presence of fine silt and clay. This type of deposit may be expected to 
yiold moderate domestic supplies through shallow wells, and larger supplies 
if the deposits are extensive, 


In some aroas of relatively steep slopes, valleys have been partly 
filled with sand and gravel, which, in turn, have been covered with 
impervious clay and silt. These circumstances commonly give rise to artesian 
conditions in the lower part of the valley. 
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DISCUSSION OF WATER ANALYSES 


Both the kind and quantity of mineral matter dissolved in 
a natural water depend upon the texture and chemical composition of 
the rocks with which the water has been in contact. Pollution is 
caused by contact with organic matter or its decomposition products. 
Analyses of well waters for mineral content are made by the Department 
of Health and Fublic Welfare, Winnipeg, and by the Bureau of Mines, 
Department of Mines and Resources, Ottawa, 


As the ground-water survey of Manitoba progresses an effort 
is made to secure samples reprosentative of each major aquifer 
encountered; the purpose of this is to compare the chemical characterist- 
ics of waters from the various geological horizons and, thereby, assist 
in making correlations of the strata in which the waters oceur, The 
mineral content of natural watcrs is also of interest to the consumers, 
though. the effects of the constituents are usually alroady apparent. 
The quantities of the various constituents for which tests are made are 
given as ‘parts per million', which refers to the proportion by weight 
of each constituent in 1,000,000 parts of water, A salt when dissolved 
in water separates into two chemical units called ‘radicals', and those 
are expressed as such in the chemical analysos, In one group are 
included the metallic elements of calcium (Ca), magnesium (Mg), sodium 
(Na), and irm (Fe), and in the other group are the sulphate (S04), 
chloride (Cl), bicarbonate (HCOz), carbonate (COs), and nitrate (NOx) 
radicals, The radicals listed in the analyses tabulated in the second 
part of this report can he combined to give the actual quantity of the 
particular salts present in the water, but this is not done here as the 
radicals alone give enough information to identify the water types, In 
fact, the sulphate, chloride, and carbonate radicals, plus the hardness, 
serve to identify a water, and crude field tests on the basis of these 
constituents were used in some areas to outline more completely zones of 
the various water types, 


The following minoral constituents include all that are 
commonly found in natural waters in quantities sufficient to_have any 
practical effect on the value of waters for ordinary uses: 


Silica (Si02) is dissolved in small quantities from almost 
all rocks. It is not objectionable except in so far as it contributes 
to the formation of boiler scale, 


Iron (Fe) in combination is dissolved from many rocks as well 
as from iron sulphide deposits with which the water comes in contact, It 
may also be dissolved from well casings, water pipes, and other fixtures 
in quantities large enough to be objectionable, but separates as the 
hydrated oxide upon exposure of the water to the atmosphere. Excessive 
iron in water causes straining on porcelain or enamelled ware, and 
renders the water unsuitable for laumdry purposes. Water is usually 
considered not potable if the iron content is more than 0.5 part per 
million. 


Calcium (Ca) in the water comes from mineral particles 
present in the surface deposits, the chief sources being limestone, 
gypsum, and dolomite. Fossil shells provide a source of calcium, as 
does also the decomposition of igneous rocks. The common compowmds of 
calcium are calcium carbonate (CaC03) and calcium sulphate (CaS0q4), 
neither of which have injurious effects on the consumer, but both of 
which cause hardness. 


Magnesium (Mg) is a common constituent of many igneous rocks and, 
therefore, very prevalent in ground water, Dolomito, a carbonate of 
calcium and magnesium, is also a source of the element. The sulphate~of 
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magnesia (M,SO4) combines with water to form 'Epsom salts,' and renders 
the water unwholesome if present in large amounts, 


Sodium(Na) is dorived from a number of the important rock~ 
forming minerals, so that sodium sulphate and carbonate are very common 
in ground wators, Sodium sulphate (lNnjS0,) combines with water to form 
'Glauber's salt' and excessive amounts mako tho water unsuitable for 
drinking purposes. Sodium carbonate (Nay COz ) or ‘black alkali' waters 
are mostly soft, the degree of softness deponding upon the ratio of 
sodium carbonate to the calcium and magnesium calts, Waters containing 
sodium carbonate in excess of 200 parts por million are unsuitable for 
irrigation purposesl, Scdium sulphate is loss harmfulo 


I"the extreme limit of salts for itTrigavion is taken to be 70 parts 
per 100,000, but plants will not tolerate more than 10 to 20 parts per 
100,000 of black alkali (alkaline carbonates and bicarbonates)", Frank 
Dixey, in ‘A Practical Handbook of Water Supply', Thos, Murby & Co., 
1951, De “254, 
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Sulphates (804) referrod to in this rerovt are those of 
calcium, magnesium, and sodium, and have been montionod above in referring 
to thes@ radicals, They are also formed by oxidation of iron sulphides, 
and, hence, it is not wueonmon to find iron in sulphato waters, 

Sulphates cause permanent harcness in water, and injurious boiler scale, 
Sodium and mognesium sulphates are loxative when present in quantities 

of more than 900 parts por million, Tae writers found that acclimatized 
people could drink water containing as much as 2,000 parts per million 

of all three of the principal sulpaates, but thats when all were present 

in quantities over 1,500 parts por million the water was commonly laxative 
to those not accustoried to it. 

Chloride (C1) is a constituont cf all natural waters and is 
dissolved in small quantitics from rocks. Wators from wells that penetrato 
brines or salt deposits contain large quantities of chloride, usually as 
sodium chloride (common salt) ond less sommonly as calcium chloride and 
magnesium chloride, Sodium chlorido is a characteristic constituent of 
sewage, and any locally ohnormal quantity suggests pollution from this 
source, However, such abnormal quantitics should not, in themselves, bo 
taken Ms positive proof of pollutton in view of the many sources from 
which chloride may be derived. Chlorides impart a salty taste to water 
if preser* much in excess of 500 parts ver million. In southwostern 
Manitoba -vaters with as much as 3,000 parts per million of chloride are 
used domestically, though more than 1,500 parts por million is generally 
considerea undesirable. The following figures apply to chlorides: stock 
will require less salt if the water bears 2,000 parts per million; more 
than 5,000 parts per million is wfit for hvmen consumption; more than 
8,000 paxts per million is wfit for horses; more than 9,500 parts per 
million «1s too much for cattle; and more than 15,500 parts per million is 
excessivs for sheep. Magnesium chloride, less common than sodium chloride, 
is very ¢orrosive to metal plumbing. 


(Nitrates (N03) found in groumd water are decomposition products 
of organ*s matorials; they arc not harmful in themselves, but thoy do 
point to probable pollution, It is recommended that a bacterial test be 
made on water showing on appreciable nitrate contont, if it is to be 
used for domestic purposes. 


‘arbonates (CQz) in water are indicated in the table of anulyses 
es ‘alkalinity’, Calcium and magnesium carbonate cause hardness in water, 
which may |e partly removed by boiling. Sodium carbonste causes softness 
in waters, and is referred tc under ‘Sodimm*t above, 
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Bicarbonates (HCOz), Carbon dioxido dissolved in water 
renders the insoluble calcium and magnesium carbonates soluble as 
bicarbonates. The latter are decomposed by boiling the water, which 
changes them to insoluble carbonates, 


Hardness is a condition imparted to waters chiefly by 
dissolved calcium and magnesium compounds, It here refers to the 
soap-destroying power of water, that is, to the amount of soap that 
must first be used to precipitate the above compounds before a lather 
is produced. The hardness of water in its original state is its total 
hardness, and is classified as ‘permanent hardnoss' and 'temporary 
hardnoss', Permanent hardness romains after the water has been boiled. 
It is caused by minoral salts that cannot be removed from solution by 
boiling, but it can bo reducod by treating the water with natural 
softeners, such as ammonia or sodiwna carbonate, or with many manufactured 
softoners, Temporary hardness can be climinated by boiling, and is due 
to the presence of bicarbonates of calcium and mmgnesium. Waters 
containing largo. quantitics of sodium carbonate and small amounts of 
calcium and magnesium compounds are soft, but if the latter compounds are 
present in large quantities the wator is hard. The following tablet may 


lohrosh, J.C., and Boalo, J.F.: Tho Examination of Waters and Water 
Supplics; London, 1925, pe 2le 


be used to indicato tho degrco of hardnoss of a waters: 


Total Hardness 


Parts per million Charactor 


Oe 50s cccccccvcovvercccesesevory sort 
D0=1O0sccccccccvecevecece oo llodorately soft 
10021505 sce ceesirecsaeccsss Glightly hard 
15O=2O0n ss slesessuseaesuceveOuCravoly hard 
ZOO=SOOsic creleleteleani ers eieie ereile aici Ghana 
500 + Sisleietpreieiesinlels a iseie eirielee ory) hard 


The above table gives the genorally cccopted figures for hardness, but 
the people of southwestern Manitoba havo become accustomed to harder 
waters, and the following tablo, based on about 800 field determinations 
of hardness, by the soap method, is more applicablu: 


Parts per million Character 


O=lLOD sececesencsccessecsenVOry soft 
100-150 psn eeccvs secwecseseg alot t 
LD0=2Z50e6 eesivsicoee senses see6 MOCOLacOLY hard 
ZOH0-S50 oe aencceaccennccecesesnard 
BH0=FO0 se cccocvccccccvacessces VOry hard 
500s eeedeauacubeetescececCCOss1voLy hard 


Waters having a hardnoss of up to 300 parts per million are commonly 
used for laundry purposes. In southwestern iknitoba, hardnoss rangos 
from less than 50 parts por million to moro than 2,500 parts por 
million. 
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PART IT 
TOWNSHIPS 11 TO 14, RANGES 22 TO 25, WEST 


PRINCIPAL MERIDIAN, MANITOBA 
(Hamiota area) 


Intro duction 
An investigation of the glacial geology and the ground-water 
resources of tps, 11 to 14, rges. 22 to 25, W, Princ. mer,, was carried 


on by the writer during the field season of 1950. 


Physical Features 
The general character of the topography is that of an 


uneven, undulating plain with elevations ranging from 1,800 feet 
above sea-level in tp. 14, rge, <2, to 1,250 feet above sea-level in 
the Assiniboine Valley, which crosses tps, 11 and 12, rge, 25. A 
belt of end moraine, from 1 mile to more than 5 miles wide, crosses 
the area, and its long narrow hills, the Arrow Hills, rise 40 to 50 
feet above the surrounding plain, Undrained depressions in this end 
moraine may cover 25 acres or more and are occupied by permanent 
lakes, The lake west of Lenore occupies a depression 3 miles long 
and about + mile wide that has been gouged out of the bedrock, 
Assiniboine River crosses the western margin of the area, 
Its wide floor is bordered by gullied walls that rise 150 feet or 
more above the river, Oak River, an intermittent stream, flows 
south to the Assiniboine Valley and its branching tributaries have 


dissected and gullied the overburden in tp. 11, rges, ek and 2s. 
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Geology 


Table of Formations 


Age Formation Character Thickness 


Recent Alluvium Stream-laid mud, silt, sand, 
and gravel 


Pleistocene | Lake beds | Silty clay, fine sand and silt, 
duned sand, assorted sand and 
gravel in beaches and deltas 


Glacial drift Tall, clay, sand, gravel, boulders, 
assorted sand and gravel in out- 
wash plains 

Upper Riding Mountain Upper beds of medium to light grey, 


Cretaceous hard, siliceous shale (Odanah 

shale), with some thin layers of 
fine blue sand and bentonite beds; 
lower beds of slippery clay shale 


that tends to slump 


Dark grey and black shale; com= 
prising three members; Pembina 
(dark shale, numerous bentonite 
bands near base); Boyne (grey, 
calcareous shale, non-calcareous 
dark shale near base); and Morden 
(calcareous speckled shale, over- 
lying dark grey, non-calcareous, 
blocky shale with thin partings 
of white sand) 


| Vermilion River 


Grey shale with white calcareous 
material; some bands of limestone; 
some bentonite 


Favel 


Lower and Ashville Dark grey to black shale with silt 


Upper and sand 
Cretaceous 

Lower Cret- | Swan River White to green sandstone, black _ 
aceous shale and silt 

Jurassic Light grey to red shale, cal- 


careous sandstone, grey to buff 


to brown shale, light grey lime- 
stone and sandstone 


Jurassic or | Amaranth Red beds and gypsum 
earlier 
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The map-area is underlain by Upper Cretaceous shale of the 
Riding Mountain formation. This shale outcrops along the walls of the 
Assiniboine Valley and on the margin of the lake west of Lenore. One 
water-bearing zone of the bedrock is its upper fractured and weathered 
surface, which yields a supply of hard, commonly alkali, watter with 
much iron, In the southwestern quarter of the area bedrock is over- 
lain by an average of 20 feet of overburden. 

End moraine occupies a belt in the west half of the area, 
It is made up of till pushed and piled by the continental ice mass, 
and outwash sand and gravel that was deposited by run-off streams. 
The outwash deposits are excellent aquifers. Ground moraine overlies 
the bedrock in the remainder of the area and varies in thickness from 
Issa than 15. feet in to. 2, ree. <9, to 150 feet or more in the 
northeast commer. It is made up of blue, clay-rich till overlain by 
x0 feet or more of buff weathered till. This till is impervious and 
only limited supplies of water are available from discontinuous lenses 
or pockets of sand and gravel in it. Glacial Lake Souris covered the 
southern half of this block. In it silt and sand were deposited and 
wave action winnowed out the finer materials and modified the ground 


moraine, The lake bed deposits are too thin to be valuable as aquifers. 


Water Supply 

Water supply has been no problem in the north half of this 
area, Wells are dug into outwash gravel in the area of end moraine, 
and elsewhere a supply is obtained from wells drilled below the blue 
clay to layers of fine sand and gravel or to the upper fractured 
surface of the bedrock, The water is commonly alkali, but can be 
used for the household as well as for stock, although the concen- 
tration of iron that precipitates as the red iron hydroxide makes the 
water unsatisfactory for domestic use, The water may be filtered 
through a simple home~made filter of sand and charcoal. 


South of Harding the search for water has been costly and 
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many farms depend entirely upon dugouts. The impervious till lacks 
lenses of gravel or sand and the water that slowly entered the test 
holes contains enough alkali salts to be unfit for use. The shallow 
patches of outwash gravel along abandoned stream channels are the 
only source of potable water. Such aquifers as these are apt to fail 
in years of drought and to freeze in winter months, 

Township ll, Range 22. Assiniboine River crosses sections 
1 and 2. North of the river a broad valley floor, about 5 miles wide, 
is covered with lake-bed sand except for a long oval hill of outwash 
gravel about 5 miles long and in places more than a mile wide. This 
is an excellent aquifer and wells dug into it to depths of 20 to 30 
feet yield an abundant supply of hard clear water. 

North of the broad valley the surface is dissected by Oak 
River and its three branching tributaries, Many of the gullies and 
channels so formed have cut 100 feet or more into glacial till, the 
surface of which has been reworked by waters of glacial Lake Souris. 
Wells are dug 15 to 30 feet deep to discontinuous lenses of sand or 
gravel in the glacial till, or in patches of outwash or windblown sand. 
The supply is commonly sufficient. In sections 19, 20, el, 29, and 30 
the wells are dug from 60 to 72 feet deep, to a layer of black sand 
that yields hard, clear water having much iron, A well tapping this 
aquifer will yield enough water for 100 head or more. In Ml.= section 
eo, o well 114 feet deep meached a layer of Tine sand that filled it 
in to a depth of 98 feet. It is now dry. 

Township ll, Range 23. Impervious blue clay of the ground 
moraine underlies the silts deposited on the surface by waters of 
glacial Lake Souris, The branching oe Corice UE Oak River have 
dissected the township leaving a rolling channelled surface conducive 
to rapid runoff. In consequence there is little replenishment of the 
ground water reservoir and supply of ground water is inadequate, so 


that dugouts are necessary for a stock supply. Everywhere wells have 
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been dug, bored, or drilled to a depth of 50 to 120 feet only to prove 
dry or to obtain water that was too alkali for stock. Black alkali 
water, with a high concentration of sodium carbonate, is common in the 
test holes dug in the south part of the township. 

In SE.% section 29, a well bored 85 feet reaches a layer of 
fine sand below blue clay. Its water is alkali and contains much iron, 
but has been a constant supply for 15 to #9 head of stock. In SW. 
section 35 a well dug 74 feet to a layer of gravel now supplies &@5 
head of stock, but, during the years of drought, would supply only 4 
head of horses, On the same quarter section another well drilled 150 
feet deep reaches a layer of fine sand and yields only a barrel of 
water a day. Shallow dug wells along the creeks are commonly a source 
of drinking water, 

Township 11, Range 84. Arrow Hills, with a width of 1 mile 
to 4 miles, are formed in a belt of end moraine trending south across 
the township. Their elongate hills and undrained depressions are made 
up of glacial till and outwash gravel. The overburden is only 1O to 
24 feet thick, as bedrock is encountered in wells between those depths. 
That part of the end moraine not included in the Arrow Hills was 
modified by waters of glacial Lake Souris and it and the ground moraine 
are covered by a thin layer of lacustrine silt. 

A supply of good water is available in the sard and gravel 
of the end moraine. Elsewhere wells are dug through ground moraine 
to bedrock, where sufficient supplies are obtained at an average depth 
of 30 feet. In NE. section 4, a layer of sand in blue clay at 97 feet, 
yields soft, clear water, but in section 6, no water, other than black 
alkali water, was encountered in any test holes, 

Township ll, Range £5, Assiniboine River crosses the town- 
ship from section 51 to section 4 and meanders over a broad valley 
floor that is, in places, about a mile wide. The walls of the valley, 
200 feet high, are gullied and dissected by short streams. Beyond 


the valley the uneven to flat surface is formed on ground moraine 
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modified by waters of glacial Lake Souris. Bedrock is 10 to 30 feet 
from the surface and wells dug to it yield a supply of hard, clear 
water. Wells may be deepened if the supply should fail during seasons 
of drought. A sufficient supply of water is found everywhere in this 
township, 

Township le, Range 22. Oak River enters this township in 
section 56 and leaves in section 6. It and its abandoned channels 
dissect the otherwise gently rolling surface. An intermittent tributary 
of Oak River also crosses sections 12, 1, and 2. The overburden consists 
of ground moraine much of which has been modified by wave action of waters 
of glacial Lake Souris. Patches and low ridges of sand and gravel are 
also present, many of which were deposited along the abandoned channels 
of Qak River and along the shores of the glacial lake as its level 
dropped, 

Patches of outwash sand and gravel are the chief but very 
localized aquifers in the township. The village of Bradwardine, for 
instance, is on an outwash plain and has an abundant supply of good 
water from shallow wells, Elsewhere wells are dug 30 to 50 feet into 
the blue clay but yield a supply of water that is commonly not suf- 
ficient and dugouts are needed, There are however exceptions, and 
in SE.4+ section 33, a well drilled 180 feet, supplies hard, iron- 
bearing water that is under sufficient pressure to rise to the surface 
and overflow, 

Township 12, Range 25, This township is covered by ground 
moraine whose surface is uneven to undulating with undrained depressions 
and wooded areas, The southern half has been modified by waters of 
glacial Lake Souris, Dug wells are 25 to 60 feet deep through blue 
clay to lenses of sand and gravel. The supply is commonly sufficient 
for domestic uses and dugouts are built for a stock supply, Several 


wells, 12 to 60 feet deep, were dug on the NW.= section 11, and in each 
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the water was too alkali to use. At Harding, five dug wells average 
40 feet in depth and yield alkali water, 

One of the first wells drilled was in SW.+ section 27, to a 
depth of 150 feet, Water was first encountered at a depth of 25 feet 
in a layer of gravel 10 feet thick, but drilling continued and a 
second water-bearing zone of gravel was met at 70 feet. The well was 
finished at a depth of 150 feet. Water of good quality rose to a 
distance of 35 feet from the surface. In NW.4 section 30 and SW. 
section &, wells drilled 90 and 105 feet, respectively, reached 
shale at 88 feet, and water of good quality, but containing much iron, 
rises within 5 feet of the surface. Wells 70 to 85 feet deep are 
drilled in SW. and SE. section 19 and SW.4 section 22. These wells 
penetrate blue clay to seams of sand and yield alkali water for stock 
use only. Dry holes 115 to 118 feet deep were drilled in NE.$ section 
SEP 

Township le, Range 24, The surface of this township is 
irregular with many knolls and hills in the area of end moraine that 
covers all but the eastern margin of the township, Undrained depres-= 
sions of considerable size are occupied by permanent lakes, Bars 
Lake, in eections 20 and 29, being the largest. 

Wells are dug 25 to 30 feet deep through overburden to 
bedrock, which is 10 to 40 feet below the surface. They yield an 
adequate supply of soft water, which even during years of drought 
is sufficient for 20 head of stock, A well 120 feet deep in NW.= 
section 12 penetrated 90 feet of blue clay and reached a layer of 
gravel that yields alkali water suitable for stock only. In NW.4 
section 25 and SW.+ section 36 wells reached bedrock at 40 feet, 
and were drilled into it to a water-bearing zone at a depth of 98 
feet, The water in both wells is suitable for any use, 


Township 12, Range &5, The surface of the township slopes 
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to the valley of Assiniboine River, which crosses the western margin. 
The walls of the valley are, however, guilied by short streams, In 
sections 1, ¢,and 11 a permanent lake occupies an elongate depression 
in the bedrock. Ground moraine underlies the entire township, covered 
in places by a thin layer of fine sand or patches of outwash sand and 
gravel, 

Wells are dug 20 to 25 feet deep to bedrock where an adequate 
supply of water is obtained, either at its fractured surface or in the 
bedrock itself, Other wells less than 10 feet deep obtain water from 
the surface sands. These shallow wells are commonly dry in winter when 
the aquifers freeze, In NW.= section 12, three wells are dug 20, 26, 
and 40 feet deep respectively, and all reach shalé@ at 15 feet. During 
the years of drought these wells were dry until they again reached the 
water-table on being deepened 6 or 8 feet. 


At Ground moraine covers the entire 


ownship 15, Range ee, 
township. Its surface is undulating with small depressions and 
clumps of scrub poplar trees except for the broad shallow valley of 
Oak River that runs from section 34 to section 1. 

The overburden has nowhere yielded a sufficient supply of 
ground water. The upper 20 feet or more is a buff till, underlying 
which is a clay rich till. These tills are impervious, but local 
pockets and lenses of sand and gravel in them will yield a supply of 
hard, commonly alkali, water sufficient for 15 head of stock, The 
supply is variable and in years of less than normal rainfall these 
wells may be dry. The method followed is to dig a series of test 
holes 30 to 60 feet deep until a local aquifer is encountered and 
water enters the well, In places a zone of boulders at a depth of 
45 feet is also a source of water, 

Drilled wells are more successful and may obtain water 
wither from fine sand below blue clay or in the upper fractured 


surface of the bedrock. These wells are drilled 90 to 160 feet and 
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yield a supply of hard water with much iron, In SE.+ section 5, a well 
drilled 155 feet into blue clay taps an aquifer in which the water is 
under sufficient pressure to flow, and when first drilled rose 3 feet 
above the surface of the ground. 

Township 15, Range 25, Ground moraine with the characteristic 
undulating surface covers the township, wooded except where cleared for 
farming and with many undrained depressions, Most of the wells in this 
township are drilled 60 to 180 feet to layers of fine sand or gravel 
below blue clay or to the upper fractured surface of the bedrock. The 
water is under sufficient pressure to rise to an average of 25 feet 
from the surface. It is commonly alkali and contains so much iron that 
it is necessary to filter it for domestic use, Some wells are, however, 
dug 55 to 50 feet to local aquifers in the blue clay, and, although 
they do not yield as much water as the drilled wells, there is generally 
sufficient for 25 to 30 head of stock. At Oakner two wells supply the 
residents, One, dug 32 feet into clay, pumped and refreshed frequently, 
yields hard, clear water of good quality, The other well, at the school, 
is drilled 65 feet and is believed to tap the upper surface of the bed- 
rock, The water in this well rises to within 8 feet of the surface. 

Township 15, Range 24. The southwestern part of the town- 
ship is composed of moraine, built into hills of till and gravel and 
depressions, the larger of which contain permanent lakes, The 
remainder of the township is covered with ground moraine whose surface 
is irregular and contains sloughs and numerous clumps of trees, The 
chief water-bearing zone of this tovmship is the upper fractured surface 
of the bedrock, which yields abundant water containing much iron. 

Wells are drilled 60 to 150 feet to this zone. In sections 34, 35, 
and 36 a supply of good water is, however, obtained from a layer 
of sand 3 or more feet thick at a depth of approximately 70 feet 
below blue clay. Also, on those sections where wells have not been 


drilled, dug wells 20 to 50 feet deep yield a sufficient supply of 
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good water from local lenses of porous material in the blue clay. 
Township 15, Range 25. Much of this township is covered by 
end moraine the rolling surface of which is marked by knolls and hills 
of gravel or glacial till. The larger, undrained depressions contain 
permanent lakes, Most of the southwestern part is, however, covered by 
sands of the former glacial-lake Souris. The sand and gravel of the end 
moraine and the sandy lake beds everywhere yield a supply of hard, clear 
water to wells less than 20 feet deep. These wells have yielded a suf- 
ficient supply even in years of drought, In the northeast corner of 
the township is ground moraine, and there water is obtained from bedrock 
or porous lenses in blue clay in wells 40 to 70 feet deep, In SE.> 
section 29 a well 50 feet deep reaches the upper fractured surface of 
the bedrock at 40 feet and obtains soft water. Two wells drilled on 
SW.4 section 34 about 40 feet deep, however, yield alkali water. 
Township 14, Range ee, The surface of this township is much 
wooded, with numerous sloughs, and is crossed by Oak River from section 
8O to section 3. Ground moraine covers the entire township and is made 
up of a weathered buff-coloured till about 20 feet thick underlain by 
a blue clay-rich till, This material is impervious and any water 
obtained from it comes from contained lenses or pockets of sand or 
gravel. The chief water-bearing zone, lying at a depth of 65 to 150 
feet under the blue clay, is more or less continuous and consists of 
a layer of porous material, chiefly sand and gravel. Some drilled 
wells reach shale and obtain water from its upper fractured surface. 
In SE.£ section 20, a 150-foot well reaches shale, and water rises 
6 feet from the surface of the ground, All the water in the township 
has a considerable amount of iron. 
Township 14, Range 25, Conditions in this township are 
similar to those in the township to the east, just described. An 
abundant supply of water is obtained everywhere from aquifers below 


the blue clay or in the upper fractured surface of bedrock. The 
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surface is uneven and is 60 feet lower in elevation in the south than 
in the north, Wells in the south are, consequently, dug, on the average, 
60 feet to gravel or sand below the blue clay, and a supply of hard, 
clear water sufficient for 50 head of stock is obtained, In the north, 
however, wells are drilled to an average depth of 110 feet, but the 
water is under sufficient pressure to rise on the average 20 feet from 
the surface, Although the water is abundant it contains much iron. 
After filtering, however, through simple home made filters, most of 

the iron precipitate is removed. In the town of Hamiota a sufficient 
supply of water is obtained from wells 60 feet deep that reach a gravel 
aquifer at that depth. 

Township 14, Range 24, An abundant supply of good water is 
obtained throughout this township from the overburden. Ground moraine 
covering the entire township, is made up of blue, clayerich till over- 
lain by about 20 feet of buff-coloured till, This till is impervious, 
but an aquifer of fine sand, grading in places to gravel or boulders, 
lies below the blue clay. Wells are drilled to depths of 80 to 208 
feet, the deeper wells being in the north where the surface is at a 
higher elevation, The water is commonly alkali and contains an iron 
precipitate, but can be used for domestic purposes after it is filtered. 
The supply has proved sufficient, and even during the years of drought 
a well tapping this aquifer would water 50 head of stock. 

Township 14, Range 25, The central and western part of this 
township is covered by end moraine built into hills and knolls and 
undrained depressions. Outwash gravel associated with the end moraine 
is a source of good water obtainable at shallow depths. Bedrock is, 

on the average, °O feet below the surface in the low flat area covering 
sections 5 to 8 inclusive, where wells dug to its surface obtain a 
sufficient supply. In that part of the area not covered by end 

moraine the ground moraine is impervious, and wells are drilled to 


aquifers below the blue clay-rich till, These wells are drilled 
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to a depth of 100 to 200 feet, and commonly yield a sufficient supply 
of hard, alkali water with much iron, This water is used for domestic 


purposes and the iron can be partly removed by filtering. 


Discussion of Water Analyses 

The sample number shown in the first column of the Table of 
Analyses is for laboratory identification only, 

Samples Nos. 4726 and 4728 are both representative of water 
from surface or outwash gravel. The water at Bradwardine school, 

No, 4726, has a total hardness of 640.0 ppm. of which 304.5 ppm, is 
non-carbonate or permanent hardness. The non-permanent hardness, 536.0 
ppm., can be removed, and, although the water will still be hard, for 
southwestern Manitoba it is of good quality, The water sample No. 4728 
has a greater concentration of the constituents analysed, partly because 
the aquifer is small and partly because the well is not pumped out and 
refreshed as is the case with the school well, 

Samples Nos, 4727 and 4729 are representative of waters from 
aquifers in the blue clay. The decper well has the greater concentra- 
tion of constituents, as the water percolates through a greater depth 
of the clay permitting more sulphates and carbonates to be taken into 
solution, Both waters are, however, very hard. Sample No. 4731 again 
illustrates the concentration of the constituents as a greater depth 
of the blue clay is penetrated. 

samples Nos, 47382 and 4735 are taken from wells drilled to 
the bedrock and cased s0 that water from the blue clay does not enter 
the well. The analyses show soft water of good quality but the 
concentration of sulphates is sufficient to cause boiler and teakettle 
scale. 

Sample No, 4750, also from the bedrock, is of poor quality 


and the nitrate concentration suggests contamination. 
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Record of Wells 

The well records of this area follow in tabulated form, 
A commentary on these has been made on page 1 of this report. Asa 
rule, the depth to the 'Principal water-bearing bed! has been taken 
as the depth of the well, and its elevation is given as such, This 
commonly applies to wells drilled in bedrock or to wells obtaining 
water from sub-artesian or artesian aquifers in glacial or bedrock 
formations. In such wells dtigwing or drilling continues only until 
a good supply of water is obtained and then is stopped, In shallow 
surface deposits (up to 30 feet), wells are usually dug a short 
distance below the water-table during a dry season, and thereafter 
water enters and leaves the well at any point below the water-table. 
The figures on the height to which the water will rise in the well 
fluctuate, depending on the amount of rainfall during the season. 
The rainfall for the season in which the well data were collected 
exceeded that of average years, and the height of the water in the 
wells was, consequently, 5 to 8 feet higher than in years of normal 
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LEGEND | 
OVERBURDEN 
QUATERNARY 
RECENT 2 
ALLUVIUM f 
Glay, silt, sand and gravel 
Aion Ries 
PLEISTOCENE 
WATER-WORKED TILL AND LAKE BEDS 
oO Silt, sand and gravel 
(0) 
N 4. 
} OQUTWASH we 427. 
2) ee WN 
6h | EZ231224 Sand and gravel VENA, 
0 slAGae eee 
TONE 
END MORAINE LLG 


Till, sand and gravel; surtace rolling and irregular 


GROUND MORAINE 


Till with lenses of sand’and gravel; surface uneven 


Gravel pit, in use or abandoned ..................8 


Geological boundary (approximate) - . 


BEDROCK FORMATIONS 


The Upper Cretaceous, Riding Mountain formation of grey 


and greenish, siliceous shale underlies all of this area 


To accompany Water Supply Paper 315'Hamiota Area'by E. G Halstead 


anda 


CANADA 


DEPARTMENT 
OF 
MINES AND TECHNICAL SURVEYS 


GEOLOGICAL SURVEY OF CANADA 


FIGURE1 
MAP SHOWING TYPES OVERBURDEN 


Be can! 
Nar! 


Dakne; 


2; Logoch 


Oak River 


FIGURE 2 
MAP SHOWING TOPOGRAPHY AND LOCATION AND TYPES OF WELLS 


slige ls & *p) 4 4 
H Ni SSR 
0 a=4p) a be 
Ire x x|_ 
ee (SPae fe 
e, x iw x! xt 
Hae a] iS NE ui LEGEND 
1 x aia cs aS 
apy x x A WELL, CLASS 1. Flowing artesian-water rises 
» J above the ground surface 
x 
Carrow River] randall) dx eX 
= = fa = WELL, CLASS 2. Sub-artesian-the water is under 
Rh pressure but does not rise above the ground surface 
‘9 
TP.13 TP.13 < WELL, CLASS 3. Non-artesian-the water does not 
rise above the level of the water table 
| xf z Well that produces water, but for which information 
is scant or lacking 
hay 
. a DRY HOLE 
TP.12 3 TP.12 
aK NOTE: A short dash under any symbol indicates that the welll 
3 is in bedrock 
> 
Road... ——as 
Railway pre 
\ Contours (interval 50 feet). 
TP. TP1! : 
Depression contour 
Jal 
AIGA at 
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R. 25 R. 24 R. 23 


TOWNSHIPS 11-14, RANGES 22-25 


WEST OF PRINCIPAL MERIDIAN 
MANITOBA 


Scale: 1 Inch to 4 Miles 
4 


Cartography by the Geological Cartography Divis 


1953 


. 


WELL RECORDS TOWNSHIPS ..4/=42.7.49.-¢ RANGES ./@8=/2.-2.0.-2/. WEST OF 2runc..... MER. PROVINCE A.AM 17-0 BA........... 
j LOCATION | DESCRIPTION WATER LEVEL | PRINCIPAL WATER-BEARING BED WATER 
inch | Above ch | No.of. REMARKS 
~ | 4 | sec.| Tp. | Ree. Owner Type Elevation eon Slassilles Fag i) Elev. * ee Elev. # | Geological Horizon Quality : See Use 
[L 4 aig S| 

| 7 WI 7 | 77178 bore /275 | 93 | WA. | -28 |2477| 33 zz gravel hord clear DS Su threrenl Supply. 

ZB \Werlily |e lle Wed (270 | 70 | VA | -30 \/240| 70 |7200| clay “ren | Ss. “ ” ; 

3 |Swi 7 Sorcd| /274 | 40 | WA. | —20 \/254| HO |/234| Ave sond ” \cleor | D 

4 Wl Z F a ” 1290 | 65 | WA. -2Z0 |/Z70| 65 |\/225 eley 2 ARMA DS 5 

5 pas || 2 || = bp Hed /3/2 | 65 | WA. 65 |/247 “ clear ro) Cor pump Speols a sey. 
6 |Sé| 3 2 - 130%) 9A | NA. 25 \477\ 77 \/208 revel “/EO7}: Ds. Sas ffs evens sypty. 

7 SANA Lored|/302 | #4 |NFA.| -9 |1893| $A \7258 "clears Qs oo cc z 

CG isw] # oder 73/0 \ 6S |\NFA_| -70 |\/Z00) 65 |Z245 elay “ ren. Se Suh 4yerenl 4o~ 25 Aeod. 
9 WwW Ss - bored | 3/9 | 48 | WA. | -20 |7299) 48 |j27/ «  oltols S. Suffesent supply. 

10 |\WE\ 5 S 7311 | 4O | NA. -8 |7303| 40 |/27/ cloy cians, S. Dug well 124 cecp 4 Aouse 
1 |\SW) 6 dug | /32/ | 30 | NA. | -22 |/299) 3.0 |729/) = (clear / Ds 

12 NE) 6 Hed! /320 | 75 | NA -59 |//80) 75 \/275| gravel . / DS Suthcienr Supply. 
J3 |\WE\ 7 mi “ \fZ2F | 76 | WA. | 20 |/320) 76 |/278 2 won| || Ss Sif frerent 4or 30 Aead 
V4 \Sibd} 7 Sig |1329 |27 | WA | -1/ \/3t8) 27 |\/302 ly irae / B.S ° a US 

15 sw) 8 1323 |30 | WA. | 78 |/305| 30 | 7293 clay «clear Ds. Svfhclenr supply 

76 \N£| 8 W/led 73/6 | 70 7° R76) gravel ” olkaly as 2 sites ae 

Tif | Stal\ 9 Aug |73// | Zo 20 |/29/ clay ° clear 2 four 5W#E4 Wels, 70 sypPpty 
78 Wh/| 70 bored| /3/Z2 |30 | NA. | -/8 |/29A| 30 | 7282 2 “ren Si Swffrerent for 40 head. 
19. \SE\ 70 t/leh /304|50 | WA. | —3Q 274) 50 |/254| block send| ~ | ~ OS. | Suffieent supply. 

BO |S.E.) // | - a 1/288 |70 |} NA -=Z0 |/268) 70 |\/2/8 clay cal hes DS a e z 

ZB) |S.W) /% Aug | /Z88 | Fo NA. | -20 |/268| Yo |//78 “  ofkaly S. 0 a 

ZB INE) /3 bored! /337 | 60 60 |277| saad. “ ren Ds Soff ierent for 20 head only 
£3 |SW)| /3 (Hed /306| 79 | MA. | -/5 7291) JS \/23/| Aire sand. DS ee S. Dh cre? Sipply. 
Z4 ISn/| /3 z J291 | 28 28 |\/27 | Gravel. © clear 2. Well 4s peor Creek. 

ZS WE! 14 “4g |/52/ 153 | WA | 28 1/273) 53 |/268) clay aes: OS. | Suffrcient supply. 

2b |\SW! /4 G 73/0.\35 | NA. SOun 7/302) |(I5an 72753 “ yron 72S, a ss 

2] |SW\/s bored| 374 | 30 SO |72847| gravel Bae wv. Well 15 caving. 

28 4NW|/5 | a Sg | 321 36 NA 27 1/292) 36 |/285| 4ize sence Sa rae S. Su threvenr supply 

BY SW) se] = | « a 7305 |27 | WA. | YH |/287| 27 |/278 Bo Gi ; 

Bo bw) 76 73/0 | 54 | MA. | 28 |/282) 57 | 7256 » ekeor S 

3/ VAW{4 7307 \Zo WA 48 |/287| 20 \/287 Sand “ron OS. Sefpetent for Zo 4ecd/, 
32 WE| 78) + | 2 NDS || 70 70 \/3/9 “clear PS | Spriag en creck 4onk 
F3./SZ\/7 | * | * bored| /354 | 70 Jo \2e7 “ pren|/ | QS. | Wot suk frerenr. 
| 34 Swizo dug |/377 | #0 #0 |/30]| Ane sand | clear BS. | Svf44yerer? supply. 

35 WhliZ0 a |e _ pored| 357 | 40 | FA “0 14957| #0 |7379:| co “ren |_ 3» We//  -/ows. 

* All elevations in feet above See pe : + Classification: F, A.-Flowing Artesian Use; S-Stock I-Irrigation M-Municipal D-Domestic 
# Sample taken for analysis N.F.A-Non-Mlowing Artesian N-Not used G-Greenhouse or Garden 


N. A.-Non-Artesian 
1, N. A=Intermittent Non-Artesian 


WELL RECORDS TOWNSHIPS 21 to 14 RANGES , 18 to 21 WEST OF.,Princ. MER, PROVINCE . MANITOBA aa 


== === ————— ———— at 
LOCATION DESCRIPTION WATER LEVEL | PRINCIPAL WATER-BEARING BED WATER : 
{Re | Above (4) 1 : "REMARKS 
M4 | Sec.| Tp. | Ree. Owner Type Elevation Pepth Slassifcs EEO ay) Elev. + pep Elev. %* | Geological Horizon Quality rene. Use ~ - 

| 3¢ WW. 2 | 1\18 dug |/938 | 37 | vA. | -7 \/327| 37 |/3 07 Aord,sron OS. Two sumiler wells 

37 |WE\2s | z. bored| /353 | 40 | MA. “25 |/328| 40 |/3/3 eloy Ce | DOs. Se/tre1en7 Supply. 

38 |SWI\2z| - = Aug \/377 | 35 NA 40° \733] | 35 \/3/Z ° clear N. Rs 

BY eae) 2 || © IZored| /336 | 60 |W4A.| -9 732] | 60 |7276| Ave sored ° ren. Ds We// formerly over4fo wed. 
4o NE\Z3\ «= ) > G J3Z24z | Ho NA. | -/0 /332) 40 |/30z ch o aa -| DS Suffyerens syp ty. 

GW) NSLAZB\ © || 9 : 7330 | 80 80 |/zS50 *  alkel) Ds. Orifled severol Wels. 

42 \WEIZF| - | « ” J34] | 65 | WA. | 25 322) 66 |/282| clay "pron DS. | Sufficient For ahead only . 
43 |swiz4| 7 | * © 7330 |35 | WA SS \/3/5| 35 \7295\ clo y Sa: 35} Se ffrevent Swpply. 

FH Ob/|2¢| * | - dug |/33% | 5S |NFA-| -/5 1731] | SS |/277 clay ‘ (B) “ 2 ; 

45 (swi2s| ° | - Sored| 735/ | 54 | WA -8 |/343| sf |7297 : ao D x 
4 \NE\25 2 os J365 | 44 | MA. | -2z 17353) ¥# |732/ P AN. z 

47 |SW|Z6) " | * : J359 | 40 | NA. | BO 1/339) 4o |/3/79 eley Da B.S. Satfievenr spp ty. 

48 \swi27| ~ | « a | ISGY \\ per JS \/242\ Send aie eee DS ” oP et 

49 Wwj27 | * | = " |7375.| 68 68 |/307| sand a OS? |\.Syf4rcrerst For 20 fear. 

So |S4\Z8| «| + , 360 |5% | WA. | -70 350| 52 |7308 clay nN 

5) \WvWAZ8B| 7 | = [365 |52 | WA. | -32 1/333) S2 |\73/3| sone te: : 

52 WwW|Z8| ~ | ~ Prilecl| /373 |/30| vA | -6S |7/308| 6S |/308 * etka S Setheent supply, 

53 41/27.) 9 | bored| /376 | 75 | Wa. “£9 |/356| JS |/30/ Sond. “ 1F°n J Dosh cess Lor fo Aeod. 

57 WE|3o0| « | * G /388 Jo Jo \/3/8 cley 2, 8 Se Se fhveveas sygply. 

55 |54|30)| « | + ug |/383 |/7 | MA “7 V37A\ 77 y3be ‘ “clear NW. 

56 |5wi|30|. | « bored | /3975 |65 | VA. | ~o V37S| és |/330 % “1707 OS. | Sufferen? supply. 

S57 SANE o | = « |7¥08 |\50 | wy -4/0 |/398| 50 |/358 Th 0 5: Sutfrerenr for 25 Acad 
58 Ww}3/) “| « : e 4434 \5/ | VA. -9 725| S/ |\/383 haga WN. ; > 
57 |W} 3s) | « » |7439 \¥8 48 \/34/ ; | OS. || Sex/eraek® Lor 1S feod arty, 
GO Ww) az)» | * |7433 |80 | WA | -25 1/08) 80 |/353| clay ae DS. | Sverhk syppty. : 
G/ Sw] 32] + | - “ 1/397 |60 | aA. | -78 1/377) 60 |/33 as eee: S. 4 ete ee | 
GZ oe || ol) wo] “ 74/3 | CO | NA. -30 y343 G0 |/353 Sand. ee a DS. Sy thereat for 50 head. | 
63 bw| 33} «| « "| tes 138 | wa. | 77 |488) 38 |/367) gravel Pe DS. a 2 SOQ. 7 
6F S.£133) "| * 2 1H18|44 | VR | -22 396\ 4/7377) clay * cleo OS.| Suffhreten? Supply: 

6S SWISF| + | « S/g \7f405 | 40 | A/a. 8 38]! 40 |/36¢5| - ,olhol, 5. Suftrerens+ Lor 25 pead. | 
66 WwWi\3s)" | pored (tia | #0) WA |-25 397| 40 |/382 - 47en OBS. | SuhfLrevenr suzely. 2 4 
AT \SZ 35 || @ || » A 7376 | #2 | WA | -20 1/356) 42 |337 Psi S. s eer ake - 
68 Swi3c} + | © 9 1388 37 NVA. Tee ‘377 37 43 5/ Fn tk WV. > ' 

| i 
i 
ee et ee aes, L I | : | a eee 
3 Ajl cievations in feet above sea-level ++ Classification: F. A.-Flowing Artesian ©Use: S-Stock I-Irrigation M-Municipal D-Domestic 
€ Sample taken for analysis N. F. A-Non-Flowing Artesian N-Not used G-Greenhouse or Garden 


N. A.-Non-Artesian 
|. N. A-intermittent Non-Artesian 


ke 


a : 9 % | 


WELL RECORDS TOWNSHIPS..11.to. 14: RANGES...18 to, 21... WEST OF, Princes... MER. PROVINCES MAN DQ BAU eneeea neers 
LOCATION DESCRIPTION WATER LEVEL PRINCIPAL WATER-EEARING BCD | WATER | 
| No. : ie D | lassific= || peng «| Depth jb i a i ee fears. 
1% | Sec | Tp. | Ree. Owner Type Elevation eas Classic: eLiag (@ Elev. + aon Elev. # | Geological Horizon Quality pene. Wk | 
4 - -——— ts = — 
{ \WE\7 \72 178 boreA | /¥3/ | ZO | WMA -46 |/¥75|\ 20 \/¥7// \ Aorg,clear Ds. | Nala ise 7ALereant: 
Zz iswiz | 7408 \ 24 | WA. | 2 1/376 ZF \/38#| Gre sone | * | BS | SU erenr supply. 
3 |swiz | | | 7737 | 47 | WA | -6 ae? Y# \/393 Was DS, | aC 
4 WW Z | o 4475 |30 | VA SA VA31\ 30 YAS | clay 2B 2 Ds 
5 |S.4)3 | | Sug |/7437 | 70 | YO |\/3 97 U / DS. " : 
6 We|3 ° te Hed\ 1466 | 50 | wz. zs Vee) so lees : O5 
7 |swi 3 | borer| x38 | 40 | wa. | -37 \40/| 40 3768 | Os : 
8 |swis Is 1441 \62 | MA | 28 \7473| 62 |7377| clay. a DS. | Suffevent fer foohesd. 
D Kerala! ¢ 7465 |26 | WA. | -F |sysb| 26 17739 “clear Gh |) Yao atlialn FA coe. 
4O WIA 6 | * Gg \/78/ | 47 | NA. | 23 \f7S8) 27 \7454% On (Dy 4 similar Aug utell Lar sTack. 
V1 \SWIG bore) /459 | 48 | NA | 20 |/739| 48 |\/74/7 cohol OS Sufferers Supply. = 
Ja WE\7 “| /525 |26 | WA. | 723 |/502| 26 |/499| gravel eleer|/ | DS. | SuAerenrt Ler 20 Aco. 
1/2 |\WW, 8 ted AGA \/25 |WFA.| 25° VACF)/25 |\/367 | 7 ,eltad Ss. Dug Well (247 Ar Aouse. 
74 \swWi g bored|/488 | 73 | WA. | -23- |/X5| 73 Ys) |? aol | & Spheres? Siyszoly. 
1/5 \SE\so | Sug |\/775 | 40 | wa. | -23 | 4s2| 40 735 a OS | Suwf4erert for Z0hecd. 
76 \SE\77| - | - Led 1447 | 26 | va | vs |7¥32| 26 |7¥e7 gravel Qs. So ferent sypply. 
17 \ bh) // 2 dug |7450 | 8 | FA. Oo 450) 8 \77#2| clay AS, || ° zp pe 
/8 Wh. | 2 2 Bored | /ASZ 60 | WA. | -Zo + |/¥2! Go |\/3z% % J § “ 2 3 F 
TINS ENT He | "NAL GO | 60 |/H/4| | @ DS. F 
20 'S.£.)75 “ 4776 \}50| NA 464 \/960| so |\/426 Sone. P j Ds Also 2 Sored well YEA Hee. 
Z/ |\SW) 76 (S14 |#e | NA. | -35 7477) 76 \7726| clay Se DS.| Suvf4rereat Lor Jo feak. 
£Z \WW! /6 G : 153/ | 65 | NA. | -4S \/986) 65° | yb i a 5 OS. | Si fherens Supply. 
23 WE\/7 757] |\75 | WAZ. -#¢#S '/502| 7S |/7]2 Ss. “ = , 
24 WW /7 2 7577 \70 | WA: "30" |/5/7| 7° \/777| gravel , OS Si/Ahrerve7t For Joo heod, 
25 |sw/8 bh, //ed| 7/530 | 80 | WA. “3S V495s| BO |\/7S50 a ene | 4 a.S Sv t4reren7 Syey. 
2b ly 78| > \° bored |/562 |83 | WA. | -53 |7509| 83 |/779 , olhaly N.- 
27 WwWi/7) - We "  |/S92Z | 7e | MA. | -xo 552] 70 |/222) graved. : DS Suwrtrevez7r Aor 50 Aeor” 
Z8 WEN/G | = | - " \7588) 75 | WA. | -50 1/538) 75 |/573| Ave sare 17F 077. Ss. Sv Yreres? supply. 
27 \SENZ/) - » | 7545 | 57 | WA. | 25 |7520) 57 \pe9¥ a | Ss - : 
30 W\20!| - z 17577\98 | WA. | -4o s37) 78 \476 as Sefherent Lar Foh4ecZ 
| 34 PUAL27)) a0 | | Aig |\/539 |\/5 |NA. | -7 \7532) 3 sn 7 sand chor OS. | Suthers supety. 
| 32 [sw 2/ | ored| 549 4 | va. | 27 \ystz| #7 |ys0z «block W. 
33 WW) 22 : bored | 75/9 \ 3% | WA. | -3o S89 32 1/787|  graved. - ron Ds WoA sat fperen7. 
3Y W/i22\ - “ |4527 | fo | VA. | -36 |/486| fo var a - DOS. * - 
| 3o 4 22) Gale Bs Ie | | 7 | 4A. —6 (508 7 L497. | Aas sead clear BS. | Sue fKrevenr supply. 


* All elevations in feet above see level 
# Soinple taken for enalysis 


+ Classification. 


F.A.-Flowing Anesian 

N.F. A=Non-Flowing Artesian 
N.A-Non-Ariesian 

IN, A.-intermittent Non-Artesian 


* 0 Use: 


S-Stock I-Irigation M-Municipal D-Domestic 
N-Not used G-Greenhouse or Garden 


WELI. RECORDS TOWNSHIPS 11. to. 14... RANGES ,..18 $0.21 ..... _ WEST OF Prine. MER. PROVINCE ..MANTTOBA to... 
| LOCATION DESCRIPTION WATER LEVEL | PRINCIPAL WATER GEARINGBED WATER 
| Wel | | | i = | | Above (+) | _ Piczo REMARKS 
\% | Sec.| Tp | Ree | Owner Type Elevation Depth | Classific— | Below (-) | Elev.» | Depth | elev. * | Geclovical Horizon Quaiity temp.| Use | 
| | | | (Feet) | ation + Surface (Feet) Be. 3 

ines j Sian al a “Te 1 —7 \ 3 =i oe \y pes me i ay. Ss. i z - 
| 36 No 23) 12 78 | iLL | | | | gravel ar, cLleor| (a. || SL er enr Spy 
37 SAlze| ie | bored | 4498) 45 | MA | 2 (778 FS \/7S3B, Gravel , ahhKoty | 2s SefhAcrea4 Lor 254207. 
| 38 WEi2¢) | |g 17797 | 73 | WA. | -6 497 | 13 \/4EF clear | DS. so 
| 397 lalli2 | | | © | 7523 28 | VA. | 2S |7778| 28 \/ 4951 clay H 2) Shock well Seg 60%ecr 
| 40 P4125 | } i Pome) 7S \ 50 y NA SF S06) 50 |/46, DS Mad 2 “leimi2g Well Sofec7 
| 4) SW \25) - | | | 17536 |46 | WA | Zo \ys7l| $6 \7490) sene yrop Ds S44 erent? sop PPy ~ 
| 4% WE\ 26 oS aca | Aes NG NA = VSO S27) send | jclearyy ,| OS. a > 
43 \Wuiz2e ; /S7# \84 | NA | -Lo \7s74| BF \/470) olay ren.| 7 S. | Suva? Ar Yeo. 
FA WE27 ~ Za /58Z |\/00 400 |\/¥82 a oe 1] oy Suffevenl supply 

FS Sw/127 | - | l60red| /570 | 60 | NA “38 Ys7z| 60 |/syo 2. Not Sef hrerend. 
| 76 SE 127 | =| 1875 \|70 | VA =F SGC) 70 |\/805| Ave sand . 17 S. SU ffherenr for £5 4eod 
77 Mio4, 30 | . |Z673) SZ) AAL | 57 /59)| 57 |/586! clay 17 N. 
| JE |S! 31 767] |/00 | MA. | -20 \J627\|/o0 |/s47 cs : / S Also @ Bored We FOr. 
Ap Ar 4425 | (20) WA. | 4-70 |/58S) /z0 sos} V\ DO | Wer suteesenr. 
| So \sw|3z| = | ‘ted| /o/3 |/25| NA. | -60 |/553| 228|77¥88| beck send, | OS. |) Suxferen7 suzy. 

5/ |S£/33 | Willed| (6/2 \/20\ MA. | -Co |/SS2\ 120 |\/492 * - oN Se 

S2 S435 | Sored| S72 | 74 | WA. | -56 |/s22| 72 |/s00 Sone." 2 DS. Di f4rclea? supply. 
| 53 be 36 } | |\Sag | ss24 | 75 | WA -¢ Azo} VS (7507 o clear D.S. Defverens far vo peor. 
sr We 3 | fa “ |7538 | 72 | WA. | -& |x) 72 \jsxd gravel. ; DS 400 

1 |sel7 |3 178 bered|/553 |63 | wa. | -34 |75/9| 63 |/¥90| clay | Aardzren S. Suttresent Supply. 

(| S| oa eife/| 4640 \/G0? 3 D 2. 4s Bee ee: 
| 2 We) 6 | 2 | oeg | 7699) 14 | WA | 5 lyese| se 685) cloy jelear|/ | 2. Dug severcl Pry holes. 

4 S34} 7 | | ® /7/3 \ sé 16 | 7697 2 WN. OrHed 8) fec7, ary ole. 
5 WE\Jo| - | Je54 | /5 | WR. | 5 \jodgl yx | 7637 arcd,clecr| / | D Suftlerent $uzply. 

6 ISE\/¥ | 7650 |35 | VA. | -8& 642\35 | ors \ 2. \| aS, zs ef 
| Ue Wit) 75 | | 4677] | sd 1 DX WANES Sand. / fd). 

8B || 761 - 1728 |20 | WA. | 74 Ver4\ 20 | 1688) clay 2\ |. 
WZ) ales) 1] | elias /jZ/ \ 78 78 | 7703 a d || DS. Not suff sererr 
i7o \Wel je) ~.| Tie \\ 1 \ GA. \| =8 WEP) a2 \BS\ Bae son OS. | Se fever? supply. 
1/7 |S /8 | D | * \/7&/ |20 | WA. | -3  |7778| zo |/707 clay ae WD | Se Se tirerent for 20 feed 
i \Vii)\ 17 ey 4 bored! /764 | 75 MAN ~ 735° 1779 JS \4287 gravel. We) No7 good worer. 

13 WEIL)” | ‘ Mg \/707 |20| MA. | -15 Vex | 20 |/687| clay ckar |Z | D. Drilled GBS fect 

T# WW\27 | zal “ Wey | NOG © 5 | 7 D. 
| 15 sw 27 age 1 | \/72zz \/2 | WA | ~yo \7772\ 72 \yv0 “ Ja 7 2. 

* All elevations in feet abeve Sree Fs < + Classilication; F.A\-Flowing Artesian ©Use; S-Stock I-Irrigation M-Municipal D-Domestic 


# Sample taken for analysis 


N.F. A\-Non-Flowing Artesian 
N.A-Non-Artesian 
IN. A-Intermittent Non~Artesian 


N-Not used G-Greenhouse or Garden 


WELL RECORDS TOWNSHIPS...22.to.14 Ranges. .28 to 22 WEST OF. Princ. | MER. PROVINCE MANITOBA. 


[ LOCATION DESCRIPTION WATER LEVEL | PRINCIPAL WATER-BEARING BED WATER 
Hell : Above (+) Ne Dota REMARKS 
es Y% | Sec.| Tp. | Ree. Owner Type | Elevation | Depth | Classific- | Below (-) | Elev.+| Depth | Elev. | Geological Horizon Quality TEMP.| Use 
+ (Feet) | ation + Surface (Feet) ida) a 
ea + - dugouts —_ 
16 WW14y |/3 |78 aug |/752 |\/6 | Wa. “73 /JB7\ 6 \/736| fire send \fore, sron OS. |\SuK4reren? syzpaby 
Tif, WERE e | ho Wo oD /785 | /z2 72 \/7]73)| greved. ° ,eleor oD. D aS 
/8 \WW\33! -.| - bored | /7a4 | 70 | WA. 7° \f68F) sand | * ,ofkel SS |\SvYierez+ Lor L2 feo’, 
P| 77 Ibioaleye|| © yo | : ivug |757 \/2 | WA “8 W749 \/2 | 1745 gravel. | 2 ean) 2 |) @ Se Lfrere at Syeeyy. 
J] 'Swia |7¥ i) \Seg |/757 | 12 | WA | -70  \/749| 72 \/7¥7 eloy Aordctecr / | Pp. Decreases Seosoncty. 
B WANS | 2 || 2 bed /B0% |/oz 702 \/702\ fre Sora eS ee ecole OS. | Deed 2 Hy Aole 300M esp 
3 WMA || 2 || © bored 8/9 | 3z | V4. JO |/787| 352 |7787 Gravel. | este <5 Hl Ds. Nof suffSveresl. 
4 Iszlo | - | - : aig |/783 |30 | WA. | -¥ 1/779)| Zo |/753\ olka! / | O. Seffrerent sepzely 
5 Whl\7z2 | - > 773) 12 lke \/71F pravel ~ ,clear| / 2. oe mw 
CISWIZG = Ne bored | /8¥3 | 60 | WA. | -35 \7808) Go 1783| Ainze send. “| pre. OS. u 
7 Wwl\78| - | - ug |/7se | 7 7 \9JJ\- gravel elke || Ds. G 
} 8 WEl76| - | - f 1776 \1%2 | WA. | -8 '1788|/z2 \778¥| 2 “ren. OSs. ° : 
Te WWI es * ASS: 777 V7 \77EF; 5 “ clear OS. | Setfrecent? Lo~ 50 feod. 
He) \Kip-vA-e2)|| 3) a) 4836 |28 | WA. “£5 |/8//|\28 |/808|. sand o 4 @ Li DS Seu SArerenre sygely. 
We \Se\20| ~ | - boreef a3Z | 60 | wa | -x0 |y792| 60 \1772| Ane sone : |? | BS. | Scent Bp CO sock 
Wis NBN |) || a Aig |/830 | zo 20 |/8/0 clay. ine? 7] DS Se HrerenZ Sypty. 
73 WSWl|2/ | «| ~ \bored| 835 |55 | WA | -7o |yaz5| 55 |7780| sone a) ee 7 | OS Vit feren? 42-40 head acy. 
J4 Whli2z| - | - L1G 780773 A | 70) IAN 7S 778G\| eo rave C. eG o | 2 No supely 12 gever Yerrs- 
15 PWIA | | 7 | > 1795S \72 14 \/783 clay oo / OS Net se Kfrervent 
JE WiWiz8)| « © z 7833 \|/5 | WA. “2 |/82/\ /5 \/8/8 i De DS De fhrevenr SYP yy. 
Wi) \SEENBO | © “ A 18/3 |30 | WA. ~26 178] | Zo 17/83 gravel Sip 7 DS. Not suffpevend. 
18 WhW.\33 | - | ~ o NAB IS | Gee? -9 |/808| 7/5 | /80z is S Deh 2 Deh erent supply. 
79 WWis#| ° | cy Tf73 \72 \NA \\-7e J7é3| /2 \/76/ San/ One / DS on a0 
7 |Swl 7 | 7179 dug |/326 | 22 22 |\/304) Aire, sénd. Vereelar DS. | Sufhesvent or fo Jead, only. 
BZ Wel p | 7 | 2 Pr/ed|/3/8 | 60 60 \258 out | Won ||7 || S Dug well Golee7 ar Sra king. 
3 Wh Zz Aug |\/348 | 55 | JS | 1293 " clear OS. | Se 4hereat lor 25 heod arly 
NEN ied! /33/ | 46 | wa | -27 |7370| ¥é \yzes nn ESS “ a Bop (on 
Si ee 3 7333 |35 | NA. -470 |/323| 35 |7298 gravel, - yron 3) oO. - Se Sp 28 GK ly. 
6 Sw) 7 | - iJ4g |/3b0 |\/5 | WA. | -2 \4348| 15 \V3¥s| Sone «clear Ss) b = Sa 
Gf \SZEN EF “ 1362 | 76 NA. Se 348) JL |/346 q Dane ei D Sa fevers Seply. 
8 WE 6 74/3 |\26 | WA | 7A 7399) 26 7387 a are BS. | Hos werere/ 60 4e0df 
7 WE\8 7362 \ 75; 75 \/347 - @ 98 DS. | Suftecexe Foe fea ocd. 
70 SW) 7 1364 | 20 I NA 4] \(3717 | 20 \/344 “ Do 7 | as) Se Aene Sysey. 
® All elevations in feet above sea-level + Classification; F. A.—Flowing Artesian. ©Use; S-Stock I-lrrigation M-Municipal D-Domestic 
# Sample taken for analysis N. FL A-Non-Flowing Artesian N=Noi used G-Greenhouse cr Garden 


N. A-Non-Artesian 
1. N. A—Intermittent Non-Artesian 


6 G-w,3 
WELL RECO RDS j TOWNSHIPS 12 to .1K RANGES ..18 to ch... |. WEST OF, PREG. MER, PROVINCE MANITOBA | 
[ oO DESCRIPTION | WATER LEVEL | PRINCIPAL WATER-BEARINGEED | WATER | 
Wel | elegy [_ | essen | yy eS YD REMARKS 
: Sec | Tp | Ree Owner Type Efevation ea | Gesaliee Ea te) Elev, = Dept Elev. }' Geological Horizon |} Quality ena Use 
E == + ee —— = ll | =a] = +—- —— === Gugolits- ~4f—-— 
1) ISZ\ 701 1 17 | ered 1/350 | 58 |WFA. \ -/5 335) 58 \/272| sone. (ard, sren.| Sa SU PLEESE SYIPY 
Te Wi J) | | ored| 1378 | 70 i= yo \/278\ | 2 oe | S, " 
WES sul 72 | a a |) Sug | 1349 | Zo | | Pe) \7527 graves. a clear! || vey | co 4 
14 sel 76) a || a | bored| 733] | 60 | WFA -/8 (/322) 60 |/27]| sone eee BS, \\.Sxtecccn Lae po fez: 
| 76 ‘sw iy eo | \dg \/369 | 72 | NA | -7 \Bb0| 2 \7357| A2e sere ae DS = Of anby, 
| 2B Wee xs) = | = | |/372 |\fo | vA | -6 |/36L1 70 |7362| send fe 22 "4 OS. | Setheserr supply. 
| FY WEA 2 4) 2 | |. iys¢9 |53 | WA | -9 404) 53 9b Clay i 9 LID, OS, | Sofzezene For OF Giza. 
18 SW 2/ aia I bored|/36/ | 67 | wa | -63 |K78| 67 \294 y le e@4) | oS. | SuAteeet syyahy. 
/9 5£ 22) ey leg |/35]7 |27/ | wa. | 78 |/337| 24 |/333|  ~ “ren | s 4 Z 
20 WE. 22 lf ce 17388 |}25 | WA | 78 1|7370|\ 25 |/363 w ae eat IL So | 
yy Inbal 23 oN | | 7366 | 36 | FA | Ab rceh 1366) 36 |/330) 0” ee: tS || 
| 22 WWiyizel = | ~ | | « 17368 !47 |FA | © 17368\ 47 |7327 “ ae | “ 
ZS SENZ5i = ||| ~ (fied) /3 9S \700? | i | Dyce FS | BS 2 
2f owi25\ = | - | dug | 7407 | yo | WA |\-35 Ya74| 40 | Bez 2.4 | | BS | 
2S |b \2¢ | | i eS | HO || Yo |/373 Pie 1 Ss. = = 
26 WE|27\~ | « Heal /yio [86 |VA. |-30 380186 |/327|  eloy le .2 |p | OS, | Steen? For BELA 
i SEA a [boreal TOY Sb | W.-W, WEY Ste 8S Wee re DS. | SU4ferent supply. 
lear 28 WW 26 | Dy cal | 7471 \ 6 | WA. =S7) S/4\ 62 \7409' — Sard. | oe oe di DS. | Seffrevent For 50 feed. 
| ea 29 SwiZé = | ig | /433 |50 |WA | -F6 |/38]| 50 7383 | ® | * eter OS. | Su Mfreren® oyppyy. 
| ee ‘Sw BG) Pi) Bored) /Sso | Jo | wa. | -28 \p22 7° |\%80) clay « jolkol| J S. | co ss 
| 3/ \WE\30) «| = | = |7sez | 56 | wa |-47 |/535| 56 /s2b| 4 lear S. | ; 
Sz |Wi30| -| ~ ied\/569 \75 | Wa. | -40 \/529| 75 747A elegy |’ wroald || S. | Suxzeent Bie 22 anby. 
33 |SE so ie | |bored /5 92 72 | WA “1 \J925| 70 |/47Z alt ! Se i ou = SS feed, 
34 We\3/ | ~ | « |479 |60 | wa |\-78 \40ll oly) sere | | OS. | Sxfferene SeypeG), 
3S S£ 33) BA 174737 |7/8 | NA | 25 772\ 78 357 | “ Po |S. | Suffererr for 50 head 
HH WE Sy @ |p w » \j758 |8S5 | vz. AS VA33| BS |/373 « elegr| / 5). a eG Le 
3] |NENSS| 7 768 | 70 | WA |-28 \/7¥0| 70 |/378 “wren |) | OS | Su#feren? siapby 
138 |sz\3¢ \/728 150 | WFA.| -3 S| so | 7378 2g. 2 | AW. 
#37 Sh 36 | ted | /738 |S | NA. |-30 17408) 57 |/387\ a 4 8 1, | OS | Sufhrevent Supply. 
1 1 i j 
} \S.él2Z 72179 | |bored| /¥8/ | 6S | Ale A.| 75 \74b6) 85 \/376 | Aerdsron|/ | DS Suffjceren? supply 
BZ ISEB Nl wie Sug | /477 | 80 | | 60 \7377' tae DS. * ; 
| 3 pi 7 5 bored | /¥68 | Jo | WA | 25 V773\ 76 W375) pravel eer a: OS. 
j; 2 SAAS he LA 4d /474'9o | | i Jo |\/384| eley | ee tal Ss. : 
[2 We ¢ | “| \ sig | /478 | 80 WA \ -7o yv26| 80 (7 A Le Boe | S. | SvAberenr Ler 70 frece. 
Sall elevations in teat abi Se , + Glsssitication; F. A ~Flowing Artesian aie $-Stock ae ee D-Domestic 
* Sample token tor an Ne peNot ie Flowing Ariesian N-Not used G-Greenhouce or Garden 
iN. A -Int rmifient Non—Ariesiaty 


WELL RECORDS 


TOWNSH 


WATER LEVEL 


LOCATION DESCRIPTION | | 
= ==HF 
wel I aaa a REMARKS 
Yq | Sec! Tp. | Ree. Owner Type | Elevation | Depth | Classific— } Below (-) | Elev. + | Depth | Eley * | Geolegial Horizon | Quality Temp} Use| 
* (Feet) | ation + Surface (Feet) i lomtealt ° H 
+ — —— =| — a ee RCH ES ee = 5 
6 |S4)7 |/2\/7 eed! 49/725 125 \/366\ sand pera ren Supplies chou? 2 borrels 2a 
7 lew 7 “ hored| /527 | 69 | WA. | 40 \/5/7\ 69 \/758 UO Naleginn | Stagrent odvow 
8 |s4/8 | « Hed) 1498 |/40| WA | -70 |1728\/40 |/358| sand. 1 jyren) | OS. | Su ff4revent Lor Pohecd. 
7 \swi 8 tes Bored 7530 | 48| WA. | -1B (7578) 78 \7782| clay | + cltets | Se @ = 20 aaly. 
Jo WE|9 | “ |7540 \//5 | WA. | -#0 \y500\//5 \/425| sond |” orem | BS. | SiLfervenrl supply. 
11 Whi\so}| - | = dried, /536 |//]7 | WA SR V/484| 17 \7419\ Sand! | + jelear | Z| 
Jz \SL\ 12 bored|/508 | 50 | WA | 28 \/¥80| So |/458 i ae S Sutfrerent Far 30 head. 
73 \WE|72\ % Ag | /53/ |22 | VA. | Le /519| 2u \7/507 | a 0. | Sefer? supply. 
14 \SE\/3 a Ib ovees 7550 |28 | wa. | 26 S24| 26 |/522| 4,2 send | 7 , DQ | OS. \Sfaeen Gor H peed only. 
7S |S 76) * | « \/576 |\/38\ vA -66 |7570|/38 |/738| sone | B.S. | Sufresvex7 supply. 
76 |S. 76 | a || b/-1Hed\ 1558 |/80 H 780 |/378 )/FOT | D:S. | >: - 
17 \Sé\/7 “ |/x69 |288| WA. | -40 |/3297/288|\/28/) sole | + clhel| 7 | DS. | 4 Ble Ge 
18 \SE\/8 | ® \/577] YS | WA | -20 |/s57| 7S | /53Z clay , ron. S. | Suffrerens For oa pead. 
VG 'SENT9)\ = Jig \|/6H \/7 | WA | -9 \Koe| 17 S974 Sard. |" ,cler|/ | OS. | Sehferens sappy. 
ZO SW) /9 "  |76/0 |23 | WA. | -7 \760/ |23 |5e7 |? won \||P |) I. | 
ZI WE\Z0\ « D ‘AHed| 63F | 85 | NVA. 85 |/s¥7| Aine sand | 0 SS D. Supplies 2 dbarrets a Say. 
2 \5.4\Z0 bored] /64 |68| vA | -$2 |7557| 68 |s73 |= ,oftel| 7 | S. | Wot su hferen'. 
| 
43 lee 20 y 44 /600 |}/30| AL). | -~ Go J3°% |/ 470 | ,cfear | DS. Svtherers for 40 feces 
24 'SE\Z/ 7 7615 | 70!| nla.) -€S5 \/SS0| 70 \/57S| sone |\/ | D | Sufheress for fouse arty. 
} | 
LS 'NE\2/ | 1639 6S) WA. | -25 Ses ¢ ES 37 Clay | POO 7 || &, | Su F&erent Supply. 
26 SE4\Z7 S/O) | 70 \747/. A 17 Ms \ 
4] We \Zs | 7639 \22 | NAL | ~€ \fi33| 22 |\7e77 | Clay | = ,<4er|\ 7 | 2 Oried a Ay hole Foofect 
28 \WE\26 joyz |\bo | | | 60 |7s6z | : ea VA i AY 
27 \WWi27 Jesq | 65 635 \ysg2| gravel. - yren|s | OS. | Seeread For £0 head ory. 
So |SW! 27 "| 7650 1} 54| WA. | ZO \7630) SH |/s76! Mv. hell _pust Jeg. 
3 Whiz! - | | /67@ | 807 p | ard, clear|/ | DS. | Suffrerear Fer 70 freed only. 
32 WE! 32 | | 7707 160 | WA | BE 1/672) 60 |47| ecloy - ren OS. | Sethcens supply. 
33 WWI33 | : “| 7697 | Go| WA. | -80 \/6/4|\ Go | oF “ 5 2) Be 
JF WW) sf) “ \dag | (687 | /Z | wa JA N77 fre Sad. : O's 
35 |W 35 e 1703 |\/6 | vA We ved] gravel | ~ ,elear O.S 
i} 
7 \We| 2\/3\ 19 dug |/703 | /0 | WA | -5 |7678)| 70 | 7693; clay ard,ackal| nv. | Z 
& |S} 2 us AS | SF S |492) gravel 2 a OS. | hell is 2 a2 grovel pt. 
3 Wve A | 4 20 - 4O | Zo 4 | H lS. Suthcessr or So4co”. 
| ; ~ “a 
4 NSW. # Re :| eae a _ bored 71/0 | 65 [Ae | =e (22 6S elay ; ' 2 | : | QS, & AS 
# All ecyorons in feat above sea-level +> Classification; Ff, A.-Fiowii ©Use; S-Stock I-Irrigation M-Municips! D-Domestic 


# Sample teken for analysis 


Ariesian 


1.N. A-Iniermittent Non-Artesian 


N-Not used G-Greenhouse or Garden 


apeeee =29 ONE. | as." 
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Maier ee a ers feast, 
Pe a e ry te Lek ' 
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Si A a <u rw n° mak ae 
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Nene a Gp 8 
1¢é a mn) 


S or: 


3H ey: wey a 6S 
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3 G-W. 3 
WELL RECORDS TOWNSHIPS ...22. to, 14... RANGES..28 40 27........ WEST OF. Prin MER. PROVINCE .MANTTOBA 
LOCATION DESCRIPTION WATER LEVEL | PRINCIPAL WATER:BEARINGBED | | 
y ne - x : [al Reovenen i) eee | ae aT eee ein REMARKS 
Y% | Sec.| Tp. | Ree. Owner Type | Elevation epth | Classific— | Below (-) | Elev. *| Depth | Elev, * | Geuiegical Horizon | Quality mMp.| Use 
| ‘ | (Feet) | ation + | cirace | (Feet) j =hree| 5 | 
5 SWF 173177 School Weld bored) 1709 ITU N= WER) BY 1B Perctetear, | & Sefhreren? Supply. 
4G hel SF | a = Srilled| (7/9 | 70 | WA -30 |/287| 70 |/649| sond lie eee | Os ai ponent 
W NENG | |= \777 \ge | wa. N27) Waza zoe ieee | OS. | SxiBicrant Far Bo Lead: 
OS Wai7 || =! eg |/70/ | 8 | vA | -70 Weer) 78 7653) grovel Dd Su fhierent supply. 
1G WEI! 5 o! bored /753 | 35 | WA | 18 |Y35\ 35 \/778 DS. | Suffers Zor 60 4eed, 
170 Wh! 81 =| = | | = l/742 |58 | Va. | -50 Yeé72|58\/84| sone oy DS - = 10 © olka 
Mi ibe 9 2 |= | Wee | 75 | WA | 220 735) 7% | 7680! | - ren | as Sufficient supply. 
LZ WAN | ldug | 1758 \¥6 | vA |-78 \/7¥0| 4% \/772) » cleer| vw | 
173 ltl /0} = 1 = | |7766 |24) WA | 5 7767) 24 1772) clay ay 8 | Ss) Mer saRizexer/: 
74 \SUA| 70! ~ | = | bored) /757 | 76 | fe 7H “ ocour| 7 N | 
15, \S.E\ 77 | | | Sug | /735 | 11 | vA. | -8 |\(747| 11 | 7&7 eley : " clear, / D. Ja fh ctens susp ty. 
LE NENT | 1 > 7G? | ze Zo |/749 “ je oe iy 5 Bore/ ay hole 00 feel. 
17, Ww se) 7) «| bored 1795 \20 | WA. | -S5 770) 20 \7725 Se ae | 2B Sev theren? supply. 
| 78 We) /e) | “| 7760 |25 | WA. | -/5 \/7¥5\ 25 |/735| Arz]e send GPP | @ “ “Bieta: 
| 19 pA Ze | ce 1 bt Hed| (764 | 6 64 |\/7o00 yravel 77279) DS || 
| £20 WE) /7 | : |\/49 |/704 |F0 | VA. | -2f VEBK| So |\/e75 ; Ww. 
&/ SW! /7 |i) n 4689 \/8 NA. 4 /687| 78 Jb] / clay \Aard, clear DS. Wrhresvent for [5 fecd. 
ZA SE) 2) |e M4 77> |1% | WA YW \iTBf~\77 \i73/\ grevel A, @ QS Seffrevens syely. 
ZS \WEl2/) ~~ |. © WIA | 7 \770 ON ep 
| 24 \Whll Zz) ~ | « "| 4785 | 22) WA. | -f6 1/70 9)| 22 7763 | Hes DS. | Sufficient Lor 40 heog. 
B2 WE) Z2) = | ~ “ 1/804 | 74 | V4. | -72 W7fe\/# |/770| _gravel Dm || BS. | Suh, creak Supply. 
26 WWi23) «| ~ | | “ |7829)26.! WA. | -22 |/80]| 26 | 7803 a Pao Ds. | a Be 
2] \WEi23| - | = | | « | 7837 \60r| wa. | -20 |ya7| 60 II] A262 send. “ron Qs 
ZS SWizb| - | = | 2 “ 17836 |23| Wa. | -20 176) 23 |ja7s. gravel. 2 olbr os 
47 \SL\27 | | “ 17776 |76 | Aa. | -73 \763| 76 | 760 " ee QS 
30 |5£)28) «| «| "| 7727 \ 35 | WA | -37 |676)35- \/ezz Big as 
| lee pW. 33) m | “| 778% | 76 46 \/766\ gravel. Don 4 (2) $ 
i H | i 
| Il J fel ae 19 bored| /8/5 | 26 | WA. | -70 |/805| 26 |/789| Ane sored |Aarc/clea- os. | Brot: 2 aty Zoles 8] ar/ 40. 
Z |SWi 7 Sug | 1764 | 76 | WA | -73 | yq50!\ Je | 7¥9 clay oe Ds Defheres] syzzly. 
cence nlc a "  |7657 | 2) Wa |-8 W3/| 2 |/e27| s4ece oe OS || Seen Fie 0 CO 
7 WAYA) Ey Nm Wy = (8M) \ 7 |) 4B | -f 178/73) 72 |\7805| gravel eae D Wes waco 2 gravel pil, 
5 Ise é | 7805 |/0 | Wa | -5 17800! so | 7795 A Behe 
16 lawl 2 7 80/ | | wa. | -8 17773) 72 |7787 Jize sone. | herd clean BS. | Suffice? Spely 
|Z Wie 73) «| CL : a LUT N Z| Le eZ 498\/7 \/6 70 | Ps a 
* All elevations in ‘eel above sea-level as Fcaniae eens Artesian 5 Use: S-Stock I-irrigation M-Municipai D-Domestic 
x Sample taxen ror analysis N.F, A=Non-Flowing Artesian N-Not used G-Greenhouse cr Garden 


NN. A-Non-Artesian 
| : 1, N. A-titermitient Non-Artasian 


Tt - 
ae 


" 
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, 
: ee erly ee ah 


\ pe Be 
e.e 


7 -™ 
\~ 44 


= 
<<? 


= WELL RECORDS: 


11 to 14 


Ww 


ag 
S 


| A—Non-Artesian 
1.N. A-Intermittent Non-Artesian 


TOWNSHIPS 22. t9 14 RANGES. .,18 to el WEST OF. Princ. | MER. PROVINCE MANITOBA 
€ LOCATION: DESCRIPTION WATER LEVEL | PRINCIPAL WATER-BEARING BED WATER | 
: wees ail | ESS | | Nowe REMARKS 
; Type Elevation pent aisle Baer) Elev. + pean Elev. * | Geological Horizon Quality Eee Use 
: eae | 
4g \175EN IG | WA. | -72 \7743) JO \77B9| Ae send. \barc clea DS. | Su freren? sepply. 
132 |36 | WA. | -2/ \767| 3L \/5%)| sone, w Ds 4 2 eee 
4875 \28)N7. | /& |/863| 28 \/8Y)| gravel F DS. | Se rerear far € Aorses only 
Lbk-Med\| /940\/05| NEA. /08 \/8/s| olay - ren DS. \\ Sif faces LEY. oad hes 
a 19763 \K00 j2d0\/703 ,clear ()oS) - a s 
7 20 |dug | 7430 | 24 | vA =9 \y#2/| 2¥ \706 Vor leo DS. | Sufferers saoply. 
2 | 17396 | 74 | WA. \-70 17386) JF |7382 anc DS LS 
es: / S3BP9? \ 45 45 |/38F ravel ce on DS Mef sothvevend. 
FL Wu 3 z "17428 | 74 | WA | -7 oer | # \147¥ “ 4 | DS. | Seferens for 20 head, 
esis 4 7428 | Jo Jo |\/#z0 . - |? | BS 20 only. 
6 5 \o-| - ‘toe \/4|NA | -7 |7399| 17 |7372| eloy | DS. | Sufhrerent supply 
PJM Sie |in= JAH \20 | WA. SS 47408) ZO |/39/ “ , DS @ 2 
8B Se\ 6)" | - J#4\/8 | MA |\-10 \740/| 18 |/373| sonc/ - - | /ror7 S Sutthicient Lar So head 
% WE) B | «|= PUed| 1395 \/35 | WFA.|-80 1/3/5|/35 |/260| gravel a 2 OS. | Suffieren? serpply 
0 a dug |\/262Z \/5 | WA | -72 |7250| ps V247| sand clear DS. “ Ee 
“ 17782 |74 | WA. | Y7/\ 74 \/#68 52 Dd “ : 
737, \72.\\ WAY 7, W370! 40 \/367| Aine sand ee [DS Su fhAcrent for 20 head. 
1375 |20) wa. | -6 17369) 20 |/55 / > 
bored|/328 | 72 | WA |-/2 |/576| 7% |725¢| s4oce Te OS. | SuffrevenT Supply. 
IW-Hed /¥08 \/50| WA. |-soo0 |/308\/s0\7258) sone {16077 DS Su ffhicsreas far So Aeod 
"  |4737 \77S | NFA.) -35 \/399\ 75 \/259| Se send ; Fitts 12 with send, 
Aig |/404¢ | 20 WA. |-70 °\/394| 20 1587 Sone. Soff clear D. SDuffheven7 Supply 
“ |/3/8 | 26) WA |-22 276) 26 \zg2 Aord, Qs Svf4cre2r for 7a Aeod, 
"71% | AO) NA. | -25 (389) 40 \/374| Line Sond, cla ya 2. ay 27 only. 
~  |75328 | 40 | 4. | -30 17298) ¥0 268) so5/ e - DS. Jo zs 
bt ed 739/ \/25\ VA. \-s00 AAG \IRS \72bb6| Fone sane 10 3}, Soffrervens Syply 
ALG |/3947 | 50 | WA. | -Ya |7354| So | 344 F 1 | OS | Sueffrcrent for 50 Aecd 
Jored| 7/523 |60)| WA. | -S50 /7J3\ COV H3| sands GG IF | DS | Swf Supply 
* | \s0 | vA - #0 7377, 5° 1/367 J NM 
ug |/5b/ | 70 | VA. “37 YSo4| 70 \477/ Bardon Sy Soffer ens syepyy. 
bored |/763 | 90 | HFA | -22 \/38/| 90 \)3/73 ,aear, 7 || Ze 
“ |7720 |700| MEB| 25 V3975|700 |/320 a / S. Svfferen7 Suzeey. 
DALE. | 7S) WA — 2's; V702)| (959\7332|\ foe sanol x DS @ anes 
“47/977 | 30 | wa. | =3 444) 30 V7 tees 1 | OS | Sufhererr far 25 feed onky. 
* All elevations in feet above sea-level + Classification: F.A'-Flowing Artesian ©Use: S-Stock I-Irrigation M-Municipal D-Domestic : 
# Sample taken for analysis N.F. A-Non-Flowing Artesian N-Not used G-Greenhouse or Garden 


WELL RECORDS TOWNSHIPS 21. to 14 RANGES, 26 to el WEST OF, Prince MER. PROVINCE.....MANITOBA 
| LOCATION DESCRIPTION WATER LEVEL PRINCIPAL WATER BEARINGBED | WATER | 
he | , ie ; | Matas ©) ] | ml 1 REMARKS 
% | Sec} Tp. | Ree Owner Type | Elevation | Depth | Classific- | Below (-) | Elev. «| Depth | Eley, * | Geological Horizon Quality Temps] Use - 
: } i y * ey ation + Surface ol I x GiTF, ° 

30 |S£)3/| 77 [zo Bore) 17433 | 53'| WA. |\-75 |748\ 53 |\7380| Grae sone \ary alsol) | Ww. 

3) SWISA| 7 | - |» 1423 Go | Yo |\/333 Dot 7 We Supply 

32 NAF) ~ | - AEE | DZ || GGL -64 382) 7é |/352 “ ,sren| / DS. | Se therentr Lor 4atcer only 
| 33 |AW 35) - | dug \/453 | 62| Wa. | -72 lyys| bz |739/ eee all OS | Sererenr supply. 
BY SL\ 3b) - es Mec)| SCS | JO GO |V47S clay “ lhtai| 7 | W. Foo olfots. 

/ Siw! 7 | /2| 20 Blacksmith shoplr/ed /¥6R las WEA.) -25 1/437) /25|/337 clay Aer, cto DS. \| SyVZaapone BG pply 
Zita 7 = | Sored| J4s¢ | 42 | WA | -76 1936) 42 |7H2) Lize Sone! che a | SE hle// + ravine Lor Linking 
Ef IGA) Z| 3 |! | S “ |7493 | 80) Wa | -ys |/¥76| 80 |/4/5| sone 2 WLA DBS. | Se/ficent sopply. ~~ 

4 WE 2 ON aH " 1793 |\/£0|NFA | -Fo \/#63|/20 | 7373 gravel Peer 1 | OS | SuMheveaH far So heed. 

SF svelia it = jt = | * I7474 153 | NA.| -76 \7956) 53) 7727 ” clear | OS.) SuAAcesr Supply. 

6 Wels || « © 2777 W730) Wa) 7oNl7387|/s0)|7372)| ne sec) |) = Qs. - : 

7 WE S| = | ¢ " | 478/ | ¥o!| v.49. | -3S° |J44! $0 ly ¥¥s Eras Sy.” Wo Suppy 

8 We) 3 777] | 82| WA. | ~¥o |/437| 801/397) Ane sand | ~ | - | So: 

7 \vul| 3 dag | 7782 | JO} VA. | -25 Y¥s7)| So 732. cloy “ \sren S| Sef ercsen? Ssuzpty. 

JO \NwW\ Ve 7778 | 37 MWA. =9/ 7169 37 \A44/ on Ds. a ‘ 

11 |WE| # | =| Hed (464 | 74 | WA | -S0 \44| 7¢ |/370 clay : Ds 

12 '\NE| 5S ug | /770 | 48 | WA} -76 Vase) ¥8 |p422' “ , eat; Os a 

13 Wb) 7 bored] /538 67 | WEA.) -70 |/528) 67 \777/| clay Soe | 2 S : 

74 '\S£Z:\ 8 Sug |/780 | SF W.A- -Z0 |\/¢4bo| s¥ 1/426) Kove sond Coy / 0.S. Se ffjcrens far 56 Sead 
75° \S.£| Jo bored| ss | 24 | WA. SG \JSA2Z) 24 |/577 ai oh DS. \ Soff 61en7- supey. 

76 Whi) /o |\Sug | 7530 | 48) wa | -6 |yszy\ 48 | vez 4“ ottals S| Seffrerens far 50 feod, 
VW] PW 1) | Boree| 750% | 70 | ra.| 75 489) Jo \7737| Black sond| « , ron DS. || SifVo@epF & YIP: 
TEENA} = | = | “| 7522} 80 | 4. | -20 |7502) 80 |;yyz eee: 2 

17 \Nbl| /3) «| | “ | 7992 |78| wa | -ys Ys77| 78 \ysz¥ gravel * ,othal, WwW. ee fer Clare any 
40 |SE//3) 7 | » “ | 4372 | 78.| 4. | -20 |yssz 78 VAI Aze sond ~ ren | / S a “LS bead 17 
BL BW TE) Wu NWN || 0) 2 V5EH\ le} VGA) Jam Boze! || 2 o DS. | Su therent syapig * M—— 
42 SE \/5| ~ | “ |7564 | 33 | WA | -7o \Yss4| 33 |)s37 | ° Lor DS. | Wot suffrerent. 

23 Wh\s7 | ~ | Wtked 1597 |52 | Wa |-¢l )ss7| sz \ysxso oley ra oe HOW SS De fhreeat far SAeed only, 
ZF SW) /8) | ~ Ag |/S7S | 72) WA |\-¥0 s3s\4z |7s33| sone, a 2 Tg KKB wae 

AS WW\Z2 ab bored 4687 78 | 78 \VS89| fore sand : / Dry Abele af Fume of raferied. 
Ab WE\ZF| + | « dig |/o28 | /0 | WA. | -7 V642/| so |\76/8| sere hard, clear, OS. | Sa ffrerent for 20 Asad, 
| 27 WilZ4 = | = Sig |/576 | yo || vA. | 7 589 70 58 erat | *2a\0) & ISuezeew Sypty. 
| AS SVE IVISS) ah | bored /66/\ 40 | vA. |-33 1438) ¥0 [E27 " “ [707 S. | Se Merert for H0 feed, 
Le EEE Ea ee lous | “eve | 37 | wa | -32 \Ver|37 |o7 “ Cele / | OS. | Suffer? supply. 

* All elevations in fect above sea-lovel + Classification: F. A -Flowing Artesian ©Use: S-Stock J-Irrigation M-Municipal D-Domestic 
© Scinpie taken for analysis N. F. A-Non-Flowing Artesian N-Not used G-Greenhouse or Garden 
N.A-Non-Artesian 
JN. A-tntermiltent Non-+Artesian 


eee eee 


AR ai 
of yor : 7 4 
oe a's Reoes fe “ a) 
easy ‘ 


Xue. } " ‘1, 
aaa SA vt oo ciioal 
ala i 

sent <i en 


ws ‘ tu | 7 
+ i. eh. ee ide af hg < . ‘s 
ea ee ee 79 Med | 
sf) ligt of, > page uve: ek G *' ; 
ar? jee 
wane 2 A 
et | a ‘r pH o 
Pad . _ A cols i ie i. d 
i ny 2 74 i ; G ‘uD Ts P 
is aw le v's Ae ; % 
= ‘Tide C1 PPihem he 4 6 vs ‘ ;< 
oe tee | re 
ah oe “eye WA pls » ' : 
oan .% rm os : 7 
eh 8 res Wea T, 7 
ry wy 4 | 
my aa Pie" oa iy Ci i 
iy, Nests 
phlei cal neue 


ts Wihahr) Nee 
aye dt ae Cae 


} re i) Ne , 
iy ee btn. ae 
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“1 G-W.3 
WELL RECORDS TOWNSHIPS...12.teo.14 | RANGES...48 to 21. WEST OF. .PR4nGe | MER. PROVINCE MANITOBA 
[ LOCATION i DESCRIPTION WATER LEVEL | PRINCIPAL WATER-BEARING BED | WATER 
Well lien \above @) ; eng tee eC aes REMARKS 
"| % 1 Sec.] Tp. | Ree. Owner Type | Elevation | Depth | Classific- | Below (-) | Eiev.#| Depth | Elev. x | Geological Horizon | Quality Tee | Use} 
* (Feet) | ation + Surface (Feet) | Beal a 5 
= : j= —+ oat - - aa gow —— 
30 Ww\Z4| 72 |Z0 Sores) 7636 | 60 | WA -40 \V596)| 60 |4576 Clay Aare, ren | BS | Suffyerens sepoly. 
3) Wwiz6|* | - oug | /638 | /2 | WA. -F | HP) Zz \1626\ A:ze sand + elteG . | DS | SuffAereat for ZS 4c0fL 
32 \Wis\27 | - bored 42 | 36 | WA. +|-/& \7630) 36 |/606) grovel * , ron) BS.) Two bored wells 
BEY [EVA |yyeN| oO | “ | 4654 | 30 | WA. | -24 |7630| 30 | K2A| sone « cleor DS. Joo gots /cfey 
3F Wize] ~ | ~ "| 7675 | 32 | Wa | -76 397) 32 |/58|  eloy | -yren BS. | Suffern? supely. 
35 W.4|3F | Oa fg | 7682 | F8 | WA. -4a |/lfz| 48 | 634 gradel |“ cleor DOS Saffhcrear for 150 Aeod. 
36 WWIss| “| “ | 7682 | #0 | WA. | -38 |/644) #0 | 7640) Aize send | +, clhols) 7 N. 
7 |W 1 | 73|20 loug | 7672 | 76 | wa. | -73 |/660| 76 |7h57| grevel |hordcleo DS. | Suffrerent supply. 
Zs NVA | @ | > || "| 7663 | JE | WA. “8 \7655| 76 |/647| Gravel ec | OS | Sufferers Lor YO Acad. 
i 3 6216) 2} = G “  |7577% | Jo | MA | So 4824) 70 7504! clay Bt MN D. Not Ssuf4hre1ens- 
OWEN ZO) 2 WASPS || K3 || Pa. || =? VAS) 2O NAGS Boo Sand || 2 , = ODS | Suefrerent for 6 4eed ond, 
S WE\) -|- | * | 7637 | 76 \ WAL | -7  “\Ye30)) 767675) fo | | OS. | Suffern? supply. 
6 Wel 2) | - Bored) /662 | /8 | WA. | -75 |\/4]| 1/8 \4YA| gravel | ~ . DS. | Sufheeat Lor Foheor. 
7 Wr s7| - | S19 |/976 | 12 | WA. | Jo stk & |/sb4|  eloy a | DS. | Suffrerer% Seyjzply. 
8 Ise I ele y J70F | 75 45 |\/697 eley | Aes J DD | o me : 
7 PWT) 7) = A ed| 17/7 \360|VF4.\-25 672) 360\/357| shale 7 358) iran! | DS 
JO WiW|22| ~ | ~ Ag | /63/ | 17 | WA. | -70 17621) 17 | 76/2) olay | ° ,~GaAdl 2 |) @ = 
W \SE\25| > | - » \7s¥6 |} 20| v4. | -s \ys~) 20 |\s76 | * ,ethed;| 7 | Ww. 
[2 \sW\zb) - | - NEES EZ |) APA | 8 Vez!) 2 WVECZ Sond ~ eleor| Z| OS | Sef4resear sypply - 
73 |\SwiZ7| =| - -  |444 | 70 | Wa. | -8 17636) 40 | /L34| Ane sons / o “ 2 
Ui \SM3 VAs) 9 |) 2 IGFs 70 VA. | ~ HF J6C7| JO\HEs 2 & a / (B). 2 
75 \S£|30| -| - eee IeieeMled| IJEF | 118 | WEA 7 \7759| 75 \40¥9| shek ot YS lv Only fasted / month end 
JO, Nol 5|| |) a “| /7b0 | 700) MA) -75 743 p00! 7/660  cLey Vere ere S. | SEE SHoge 
J] PW) 34) - | - 2 Ne) go| W.4.| -30 |7757/) 9o|\769/ “ re WN | BS, | SoAeacane fa- +0 peas. 
18) \SF\3Z)|| || = bored] 781 | 74| wA.| -20 |776/| 74 ‘707 t: « ,cleor S Sulphz odour  weser. 
Uiip a hie || 2 “ 1738! 27 \ VA | -4 \734\ 27 \77n = | NAIA) ne Wao alka : 
KO |S.£\35 dsg |\/698 | /2 | wa | -7o \ye¥e| se \/eve sond 2° eear | DS. | Seff4c1ea7 swsply. 
Bl WW\36)* | ~ bored | 488 |58\ve4A| -6 |¢82| S6\<e30 cae We | 
- 1 
TUES 20 49) 1776) 8 | WA | —5 | 7777) 8 \7768) greved Aagacatees| Ds Se theren? suzply. 
¢ tae 4 : : ee 78/0 |//8 |} MFA.| -/8 |/792)//8 | 4692 eloy J AN 
Pa oe A “ 7826 | 63) WA. | -30 |/776| 63|/763 Vera S. 
£ | "| /8/0|/S0\ MFA| -27 |1783|/50\/660 “ p S De ffrelenr Sealy, 
TWA 7 "| 7821) S4| Fa | rz |7823| 5¥|/767 os S| 2g wed of hose Key 
* All elevations in feet above sea:level + Classification: F.A\-Flowing Artesian ces ©Use; S-Stock |-Irrigation M-Municipal beremete 
# Sample taken for analysis N.F, A-Non-Flowig Artesian N-Not used G-Greenhouse or Garden 
Nvaoueaesal 


N.A-interinittent Non-Artesia)y 


ia 


-) : i a Ls ra or | 
ary haiti a mo 
' y : ; 2 ; 


WELL RECORDS 


TOWNSHIPS ..11 to 14... 


RANGES , 248 to. 2}. 


WEST OFPrine 


i 


DESCRIPTION 


REMARKS 


Seffesers Ssypply. 


Su/fielen? supply 
Suffveresl for YaOAcoS. 
Su fhierenl Sipply. 
DSet4 erent Sor 4 Aead. 
Defi cen syply. 
Seffiesent for SO 4eod. 
Da ffreveaT Supply. 
Su ffrerear For £20 Ae00. 
a1 °c by 2 
“ “4a” 
Sein eyeca SYP 


SwfhiejenT for 30 head. 


DpyeOy- 
Svtf ciel Lar 70 bead. 
s Lor 


Sv ffieseazx for 30 Aead- 
Se Ky crensr SoUppy. 
NMe7t Suk fjeser7. 
Sutherestr for 40 Zeoc. 


Se 44eve77 Syl: 


Svf4rese2s% Lar ZO Bead. 


Su ffreren7T Syppty. 
Mot Sv hf verenr. 
Sor DY ee Syppty. 


LOCATION WATER LEVEL | PRINCIPAL WATER-BEARING BED ! 
Well | T = Soa Wo.of 

Bo levee seed ers Ree. Owner Type | Elevation | Depth Bae i Eley, + | Depth | Elev, + | Geological Horizon Quality Temp.| Use 
+ (Feet) Siac | (Feet) tin?F) ° 

=| = — — = 1 dugout s — 

& IMW| 8 |/4|20 b-sH/ed| 1/835 | 84 |WFA | -7a |/825|8F |7757 Cloy NW. 
7 Iwi 9) ~|- | boreg| 7820 | 33 |wa.|-8 |evz| 33 |7767| sand hardhiren| | DS. 
8 |We\73 dug |/8/3 | /8 | WA | -7 | /806| 78 1/795) | WN Ze 
iw WE\/F ” 1/827 | 40\ WF. | -20 |/804 40 |/78F clay hardyrom 4 | WN. 
0 SWI/S Wed| /852 | 6S | WA -Z0 |/832| 65 |/787 “ » oftel S. 
71 \Wwl) 15 dug |/873 | 60) VA. |-25 |/848| Go |/873 a7 |) S: 
1% \NE\/6 o/led|/B877% | 60 | WA. |—30 |/8#47) 60 \/8/A | DS 
13 WW) /6 | + | 7849 |68 | wa. .| 7S |7834| 68 | 7781 ae DS 
14 SEI 76 | /838 | 60| wa. | -/5 |7823) 60) 7778 Ds 
75 \sw\/7 = | bored] /838 | 70| WA |-Z0 |78/8| 70 |\7768) Gravel ,8 Ds 
76 |\Mb/| 1 dug | /84/ | Z8| WA. | -/2 |7827| 28 | /8/3 4 ,cleor DS. 
17 \We\/8\ * bored /850| 60} NA. | -30 |/820| 6° |/770 Zi ae: as 
/8 \NW\ /8 dug | /858| 44 | VA | 25 |7833 $F \/8/4 clay Wiaval | YS 
UG SA\/9 Lored /849 | 80 | WA “£3 |/626| 80 |/729| _graqued. jolhals DS 
ZO |S. 17 | dug |/868| 44 | VA. | 29 |/837, SF | /8Z4A (ron ya¥s) 
Bl |SWi 2I| ~ ~ 1787) | fb | NA. | -70 |783/| HC |/825| gravel - ,clear| DS. 
ZZ \SW 22 5 1877 | 65| WA. | 20 |7859| £5 | /877 ,17FOn 5 
23 \WE\Z6|~ | * iAiHed\ / 907 |//0) FA.| © 17907) 70 | 7777 4 Qs. 
Z4 |SWi27 , bored /894 | 68 68 |782| clay ae | ees 
Z5 \NWZ8 dug |/877 | fo | WA. | —~F jess #0 |/857\ fear 3. 
Z6 |S£\z8 “| /884| ¥o| WHA. | -35 \/84| Yo |/874 clay ae DS 
AT 'SWi28 2 b/rHed| /88/ \Zoo Z00|/68/ pron BS 
ZB \WE\27 | Z| « | 788z | 750 780 | /7 32 "clear D. 
2 \WW|30| - fig | /886 | 32 | r-4. | -/8 8b) 3% | /85 ee OS. 
30 bw 3o bored| /879 | 33 | wa -7 |/872| 33 |\7e8 WV. 
3! \WE\3/ “ |19/2\ 82 | mA. | -35 |/877| 82 |/830| clay a ‘ DS 
34 |Sh/| 3Z dug |/873)| 6/ | WA. | -76 \/877| 6/ |/832) ~ //FON DS 
33 |S:£/ 32 bored| /903| 20) WA. | -¥ |7899| 20 |/883| Haze sood 5 Qs 
37 W.4133 iB dug | /908| 70 | WA | -20 |/668) 70 |/836| clay : DS 
3S WE) 35 bored| 19733 |64 | vA. | -/5 |/7/8| 64\/869 gravel. - cleo | BD. 
36 WW)3C| > | « Vnjed\ 1735 | 60 | wa. | -40 |4695| 60 | 275 > pram) | Si. 
_ 7 WE) 70) 11 \27 | dug |/H/6 | 34\ wa.| -30 \/38| 37|/382| sore epeece D 

2 \WE| // (Hed JOS \/6s| waA.| -38 |/370\/65|\/270| 4re 5e2e |so4/ ron) 
3 (Vol 74 | iy \/3/3 | 26 | va. | -78 295) 26 |/287 sone, Aord, DS. | 


*® All clevetions in teet above sea-level 


# Sample taken for analysis 


+ Classification: 


F.A-Flowing Artesian 
N.F.A.-Non-Flowing Artesian 
N. A.-Non-Artesian 


miltent Non Artesian. 


ollse: S-Stock J-Irrigation M-Municipsl D-Domestic 
“N=Not used (-Greenhouse or Garden 


Ds able ia Chil et 


“oS iene 
hw) ag bone 
as ; : D Phi b - - 


a 
6 pei, 


* All elevations in feet above sea-level 


7 Sample taken for analysis 


+ Classification: 


~Flowing Artesian 


A-Non-Flowing Artesian 


-Non-Artesian 
N.A-Intermittent Non-Artesian 


WELL RECORDS TOWNSHIPS 11. .to.44...... ~ RANGES. .JB.$o.2h........ WEST OF.Prange.....MER © PROVINCE .MANITOBA................. 
LOCATION | . DESCRIPTION WATER LEVEL | PRINCIPAL WATER-BEARING BED WATER 
Wel | | | Above ) | Wo. of REMARKS 
: Owner Type | Elevation | Depth | Classific- | Below (-) | Elev. «| Depth | Elev. «| Geological Horizon Quality Temp. Use 
* (Feet) | ation + | Surface (Feet) GrF)| ' 6 
+ = apgouts : 
) ¢ ug | 7508|70z| VA -fo0 |/¥08| /0Z|\/406 Aard, clear Ds. Su Fh ivesvenr Sppy. 
Si 4763 | 4/0 | NA JO \f/4S3| sand. D.S “ 20 
G 1465 | 6S 65 | 7700) : Ss “ oe 
qj 4499 | 80\ WA. | -78 |\/72/) Bo |\/A/7 5,2 S. | Ju fAcvent £oF Josesd 
8 SABC Z0! NA -] 1767 20 \/SEL Go [Dy Ss, Se f4revenr supply. 
q bored /¥64 | FZ | VA. | 70 W¥s54| 32 \/492| sond : D. ; co 
JO dug| 7476) /& | VA. | -S V47/ | 7% SA6F eley 52 D. “ 
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Eo) UL |SE| 17) 74 127 dug | /808| Jo | va. -9 \/799)\ Jo |/778 ford, ron | OS: | Sufferers supply. 
1B NG Ale |= - | 7e28|47| wa. | -7 \7ez| 7 |/781| clay Dep DS. areca 
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SE WW) 32) - | - | - “ JE4F3 | 30 | WA. | -6 |7837| 3017873 x ‘ dD. 
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